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EXECUTIVE SUMMARY

ERM-West, Inc., (ERM) conducted a Remedial Investigation (RI) at the
Nevada Air National Guard (NVANG) Base in Reno, Nevada. The RI

is part of the Installation Restoration Program, which is designed to
investigate and remediate potentially contaminated sites on Air
National Guard property.

The NVANG Base is located at the Reno Tahoe International Airport
complex, approximately 5 miles southeast of downtown Reno, Nevada.
The Base presently occupies approximately 60 acres of land adjace-1 to
the northwest quadrant of the airport complex. During finalization of
the RI Report, the NVANG Base underwent a change in mission and
currently houses the 152nd Airlift Wing. Throughout the text, tables,
and illustrations in this document, the NVANG Base is referred to
using the name of its former mission (152nd Tactical Reconnaissance
Group).

A Site Investigation (SI) was conducted at the NVANG Base by Oak
Ridge National Laboratory/Environmental Technology Section. The
results of the SI, reported in April 1994, recommended that an RI be
performed at four sites at the Base: Sites 4 and 5 [Former Fire Training
Areas (FTA)]; Site 7 [Petroleum, Oil, and Lubricants Storage Area(POL)];
and Site 14 [Oil Water Separator (OWS)].

ERM drilled 34 soil borings during the course of the RI field work. A
total of 9 monitoring wells were also installed as part of the RI field
activities. Review of data collected during both the RI and SI drilling
activities suggests that the near-surface geology consists of lacustrine
silty clay underlain by alluvial sand and gravel. Shallow ground water
was encountered throughout the base in a semi-confined aquifer.
Ground water flows toward the east or southeast at the NVANG Base.

Results of chemical analysis of soil and ground water samples collected
during both the RI and Si indicates that petroleum hydrocarbons (JP-4
fuel and component compounds) have impacted both soil and ground
water at the Base. Additionally, the RI identified two limited areas of
ground water impacted by trichloroethylene (TCE).

Site-specific findings and recommendations based on the RI are
summarized below.

xviii
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Site 4 - Former Fire Training Area

An area of soil was identified in which total petroleum hydrocarbons
(TPH), 1,2,4-trichlorobenzene, and 1,4-dichlorobenzene exceeded
cleanup goals. In general, this area is relatively small and is located
immediately upgradient from monitoring well MW05. The area of
petroleum-impacted soil potentially provides a continuing source of
petroleum hydrocarbons and volatile organic compounds to ground
water.

An area of ground water was identified that contained TCE and
benzene concentrations equal to or exceeding their respective cleanup
standards. Benzene was detected at a maximum concentration of 23
micrograms per liter (ig/l) and its cleanup standard is 5 gIg/l. TCE was
detected at a maximum concentration of 12 jig/1 and its cleanup
star-dard is 5 jig/l. The area of benzene and TCE contamination in
ground water is also confined to the immediate vicinity of monitoring
well MW05. A comparison of concentrations of these compounds in
samples collected in March 1992 and July 1995 suggest that significant
decreases have occurred.

The following recommendations were made based on the results of the
RI:

* Long-term ground water monitoring should be performed at the
site, based on the limited extent of ground water affected and based
on the current declining concentration trend for TCE and benzene.

* A Feasibility Study should be performed to evaluate remedial
alternatives for soil.

Site 5 - Former Fire Training Area

An area of TPH-impacted soil was identified in the immediate vicinity
of monitoring well MW17. The impacted soil provides a continuing
source of petroleum-derived hydrocarbons to ground water at the site.
This soil area lies partially on Airport property and partially on the
NVANG Base.

Benzene exceeds cleanup standards in ground water samples collected
from monitoring well MW17. The maximum concentration of
benzene detected in samples collected from this monitoring well was
14 jtg/i. The cleanup standard for benzene is 5 fig/!. Review of
additional data for the site suggests that benzene-impacted ground
water is confined to the immediate vicinity of monitoring well MW17.
A portion of this area of benzene-impacted ground water also probably

xix
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extends off Base. A comparison of concentrations of these compounds
in samples collected in March 1992 and May 1995 suggests that no
significant concentration changes have occurred.

Based on review o. RI data, it was recommended that an FS be
performed to evaluate remedial alternatives for soil and ground water
at this site.

Site 7 - Petroleum, Oil, and Lubricants Storage Area

An area of petroleum-impacted soil was identified at this site. Review
of the areal and vertical distributions of TPH, benzene, and other fuel
component compounds suggests that the complex distribution of
impacted soil is consistent with the product release history at the site.
The existence of petroleum-impacted soil at the site poses a potential
threat to ground water quality.

Approximately 13,500 gallons of floating JP-4 fuel (floating product) was
discovered within the gravel backfill surrounding existing
underground storage tanks. Product removal operations were
implemented in late August 1995 through early September, during
which approximately 10,000 gallons of product was removed. One
additional area of free product exists at Site 7 - POL Storage Area in the
vicinity of product monitoring well T-4. This discrete area of floating
product is likely associated with a surface spill event. Existence of
floating product at the site poses a threat to ground water quality.

An area of ground watejv was identified that contained benzene and
bis(2-ethylhexyl)phthalate exceeding their respective cleanup standards.
Benzene was detected at a maximum concentration of 1,300 pg/l and its
cleanup standard is 5 pg/l. Bis(2-ethylhexyl)phthalate was detected at a
maximum concentration of 1,700 plg/l and its cleanup standard is
6 pg/l. The area of ground water impacted by benzene may extend off
Base. However, it is not anticipated that the benzene-impacted ground
water extends a significant distance south of the Base fence line, based
on review of the on-Base benzene distribution.

Based on review of RI data, it was recommended that an FS be
performed to evaluate remedial alternatives for further product
removal and for soil and ground water at this site.

Site 14 - Oil Water Separator

TPH in soils exceed cleanup standards in an area of soil at Site 14 -

OWS. The distribution of the TPH-impacted soil is consistent with the
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release history at Site 14 - OWS. The absence of significant volatile
organic compounds in the impacted area suggests that in situ
degradation of the spilled fuel has occurred. The remaining
semivolatile components of JP-4 fuel have low solubility, inhibiting
their transport to ground water.

It does not appear that TPH-impacted soils currently provide a
significant source of fuel-related hydrocarbons to ground water.
Ground water data collected during the SI and the RI suggest that
minor concentrations of fuel-related hydrocarbons have been
transported to ground water.

Long-term monitoring should be performed at Site 14 - OWS ground
water to detect the possibility of future problems.
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SECTION 1.0

INTRODUCTION

ERM-West, Inc., (ERM) has prepared this report for the Remedial
Investigation (RI) conducted at the Nevada Air National Guard
(NVANG) Base in Reno, Nevada. The RI is part of the Installation
Restoration Program (IRP) of the Air National Guard, and was
performed under contract DAHA90-94-0014 between ERM and the
National Guard Bureau, Department of the Army and the Air Force.
The Air National Guard/Civil Engineering Environmental
Restoration Group (ANG/CEVR) provided technical and project
management oversight for this investigation on behalf of the
ANG/CEVR.

The RI report follows the recommended ANG/CEVR format and
contains the basic contents suggested in the United States
Environmental Protection Agency (EPA) document Guidance for
Conducting Remedial Investigation and Feasibility Studies Under
CERCLA (EPA, 1988).

A description of planned activities performed during this RI is
included in ERM's RI/Feasibility Study (FS) Workplan (ERM, 1995b).
Field activities for the RI were performed during May 1995. The
objectives of this RI report are to: 1) summarize the activities and
present the results of the soil and ground water investigations
conducted at IRP Sites 4 [Former Fire Training Area (FTA)] , 5 (Former
FTA), 7 [Petroleum, Oil, and Lubricants (POL) Storage Area], and 14 [Oil
Water Separator (OWS)] at the NVANG Base; 2) determine the nature
and extent of contamination at the IRP sites; and 3) provide
recommendations for response actions. This introduction includes the
following subsections:

"* Site background information; and

"* IRP information.

1.1 Site Background Information

The NVANG Base is located at the Reno-Tahoe International Airport
complex, approximately 5 miles southeast of downtown Reno, Nevada

1-1
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(Figure 1-1). During finalization of the RI Report, the NVANG Base
underwent a change in mission and currently houses the 152nd Airlift
Wing. Throughout the text, tables, and illustrations in this document,
the NVANG Base is referred to using the name of its former mission
(152nd Tactical Reconnaissance Group).

The Base presently occupies approximately 60 acres of land adjacent to
the airport complex.

Previous IRP investigations have been performed at the NVANG Base.
These investigations have included the following:

e Preliminary Assessment (PA) record search performed in 1988 by

Automated Sciences Group, Inc. (ASG);

e Site Assessment performed in 1991 by PEER Consultants (PEER);

* Site Investigation (SI) performed in 1992 through 1993 by Oak Ridge
National Laboratory/Environmental Technology Section
(ORNL/ETS); and

* SI performed at Site 12 - Aircraft Parking Apron Area in 1993
through 1994 by Operational Technologies Corporation (OpTech).

The ORNL/ETS SI confirmed the presence of soil and ground water
contamination at four sites at the NVANG Base. The sites identified
w-ere sites 4, 5, 7, and 14. The SI recommended that an RI/FS be
conducted. Background information regarding previous investigations
at the four study sites is provided in Sections 2.1 and 2.2 of this report.

1.2 Installation Restoration Program (IRP) Information

The Defense Environmental Restoration Program (DERP) was
established in 1984 to promote and coordinate efforts for the evaluation
and cleanup of contamination at Department of Defense (DoD)
installations. On january 23, 1987, Presidential Executive Order 12580
was issued which assigned the responsibility for carrying out DERP
within the overall framework of the Superfund Amendments and
Reauthorization Act (SARA) and the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) to the
Secretary of Defense. The IRP was established tinder DERP to identify,
investigate, and remediate contamination at installations. The IRP
focuses on cleanup of contamination associated with past DoD
activities to ensure that threats to public health are eliminated and to
restore natural resources for future use.

1-2
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The IRP is divided into six phases as illustrated in Figure 1-2. These
phases are defined and described in the following subsections.

1.2.1 Preliminary Assessment (PA)

The PA process consists of personnel interviews, a record search, and
site inspection designed to identify and evaluate past disposal and/or
spill sites that might pose a potential or actual hazard to public health,
public welfare, or the environment. Previously undocumented
information is obtained through the interviews. The record search
focuses on obtaining useful information from: aerial photographs,
installation plans; facility inventory documents; lists of hazardous
materials used; subcontractor reports; correspondence; Material Safety
Data Sheets; federal/state agency scientific reports on endangered and
threatened species; and critical habitats, documents from local
government offices, and numerous standard reference sources.

1.2.2 Site InyestioationA1i

The SI phase consists of field activities designed to confirm the
presence or absence of contamination at the sites identified and to
determine potential risks to human health and the environment. The
activities undertaken during the SI generally fall into three distinct
categories: screening, confirmation, and optional activities. Screening
activities are conducted to gather preliminary data on each site.
Confirmation activities include specific media sampling and laboratory
analysis to confirm either the presence or the absence of
contamination, chemical concentrations, and the potential for
migration of contaminants. Information obtained during the
subsurface investigation is also utilized to define the installation and
site hydrology, geology, and soil characteristics. Additional data may be
needed to reach a decision point for a site, such as no further I.RP action
warranted, prompt removal of contaminants is necessitated, or further
LRP work is required.

The general approach for the design of the SI is to sequence the field
activities so that data are acquired and used as the field investigation
progresses. This is done in order to determine the absence or presence
of contamination in a relatively short period of time, optimize data
collection and data quality, and keep costs to a minimum.

1-4
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1.2.3 Remedial Investigation (RI)

The objectives of the RI are to determine the nature and extent of
contamination at a site, determine the nature and extent of potential
threats to human health and the environment, and provide a basis for
determining the types of response actions to be considered [decision
document (DD), FS, remedial design (RD), or remedial action (RA)].

The RI consists of field activities designed to quantify the potential
contaminant, the extent of the contamination, and the pathways of
contaminant migration. Field activities may include the installation of
soil borings and/or monitoring wells and the collection and analysis of
water, soil, and/or sediment samples. Careful documentation and
quality control procedures are implemented during RI field activities
in accordance with CERCLA/SARA guidelines which ensure the
validity of data.

Hydrogeologic studies are conducted to determine the underlying
strata, ground water flow rates, and direction of contaminant
migration.

A baseline risk assessment, which provides an evaluation of the
potential threat to human health, is conducted prior to implementing
any RA. The risk assessment provides the basis for determining
whether RA is necessary to mitigate endangerment to public health or
the environment.

The findings from this study result in the selection of one of the
following options:

"* No Further Action (NFA): The results of investigations do not
indicate harmful concentrations of chemicals that pose a significant
threat to human health or the environment. Therefore, no further
IRP action is warranted and a DD will be prepared to close the site.

* Long-Term Monitoring (LTM): The results of investigations do not
indici-te the presence of sufficient contamination to justify costly
remedial action. LTM may be recommended to detect the possibility
of future problems.

"* FS: The results of investigations confirm the presence of
contamination that may pose a threat to human health and/or the
environment, and some sort of remedial action is indicated. The FS
is described fully in the following subsection.

1-6
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1.2.4 Feasibility Study-(FS

Based on results of the RI, the baseline risk assessment, and a review of
state and federal regulatory requirements, an FS will be prepared to
develop, screen, and evaluate alternatives for remediation of ground
water and/or soil contamination at the site. The overall objectives of
the FS include providing information necessary for remedial
alternative development and evaluating information to support
selection of a remedy that is protective of human health and the
environment; considering applicable or relevant and appropriate
requirements; satisfying the preference for treatment that significantly
and permanently reduces toxicity, mobility, or volume of hazardous
constituents as a principal element; and cost-effectiveness.

Activities associated with the FS include the following:

"* Developmen~t of alternatives;

"* Preliminary screening of alternatives;

"* Detailed analysis of alternatives;

"* Comparative analysis of alternatives; and

"* Completion of an FS report.

The end result of the FS is the selection of the most appropriate
remedial action with concurrence by state and/or federal regulatory
agencies.

1.2.5 Remedial Design (RDQ)

The RD involves formulation and approval of the engineering designs
required to implement the selected remedial action identified in the
FS.

1.2.6 Remedial Action (RA)

The RA is the actual implementation of the remedial alternative. It
refers to the accomplishment of measures to eliminate the hazard or, at
a minimum, reduce it to an acceptable limit. Covering a landfill with
an impermeable cap, pumping and treating contaminated ground
water, installing a new water distribution system, and in situ
biodegradation of contaminated soils are examples of remedial
measures that might be selected. In some cases, after the RAs have

1-7
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been completed, a LTM system may be installed as a precautionary
measure to detect contaminant migration or to document the efficiency
of remediation.

1.2.7 Immediate Action Alternatives

At any point, it may be determined that a site poses an immediate
threat to public health or the environment, thus necessitating prompt
removal of the contaminants. Immediate action, such as limiting
access to the site, capping or removing contaminated soils, and/or
providing an alternative water supply may suffice as effective control
measures. Sites requiring immediate removal action maintain IRP
status in order to determine the need for additional remedial planning
or LTM. Removal measures or other appropriate remedial actions may
be implemented during any phase of an IRP project.

1-8
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SECTION 2.0

SITE BACKGROUND INFORMATION

This section of the RI Report includes the following:

"* Site description;

"* Summary of previous investigations at the NVANG Base; and

"* Site descriptions for IRP sites 4, 5, 7, and 14.

Information presented in this section was derived primarily from
ORNL/ETS's report entitled Site Investigation Report, 152nd Tactical
Reconnaissance Group, Nevada Air National Guard, Reno Cannon
International Airport, Reno, Nevada (April 1994). This information
has been updated by ERM based on the RI findings.

2.1 Site Description

The Reno Tahoe International Airport complex is located
approximately 5 miles southeast of downtown Reno, Nevada. The
Base presently occupies approximately 60 acres of land in the southern
portion of the northwest quadrant of the airport complex and employs
1,136 military personnel, of which 287 are full-time employees (ASG,
1989).

2.1.1 Base History

In April 1948, the Base was established as the 192nd Fighter Squadron.
This designation was changed to the 192nd Fighter Bomber Squadron
in April 1951. The unit was redesignated as the 192nd Fighter
Interceptor Squadron in June 1955 and retained this designation until
April 1958, when the unit was renamed the 152nd Fighter Group. In
February 1961, the 152nd Fighter Group acquired its present
designation, the 152nd Reconnaissance Group (ASG, 1989).

Initially, the Base was equipped with P-51 aircraft and was located at the
Stead Army Air Base in Reno, Nevada. In 1953, the Base leased 29 acres
of land at Hubbard Field (Reno Tahoe International Airport) from the
City of Reno. Base operations were moved from Stead Army Air Base
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to their present location in 1954. F-86A aircraft were assigned to the
Base from 1956 until 1961 when the group converted to the RB-57
aircraft. In 1965, the Base converted to RF-101 aircraft which were
flown until 1975 when the Base converted to the RF-4Cs presently
being operated at the Base (ASG, 1989).

.2.1.2 Adjacent Land Use

The land use to the south and west of the Base is industrial and
residential. Immediately east and north of the Base is the Reno-Tahoe
International Airport.

2.1.3 Waste Disposal Practices and Past Environmental Problems

The following subsections describe the hazardous materials /wastes
generated, disposal practices, and past environmental incidents an I
problems at the NVANG Base.

2.1.3.1 Wastes Generated by Base Operations. As part of the PA of the
Base, ASG reviewed base records and conducted interviews with past
and present Base employees to identify specific operations where
chemicals are handled and hazardous materials/wastes are generated
(ASG, 1989). The major operations of the Base that have used and
disposed of hazardous materials/wastes include aircraft maintenance;
aerospace ground equipment maintenance; ground vehicle
maintenance; petroleum, oil, and lubricant (POL) management and
distribution; and air weapons control. These operations involve such
activic., as corroLion control, nondestructive inspection, fuel cell
mair tenance, engine maintenance, hydraulics, structural repair, and
wheel and tire maintenance. Motor oil, engine oil, turbine oil,
hydraulic fluid, recovered fuels, paint wastes, spent cleaners, acids,
strippers, and solvents are generated and disposed of by the activities
listed above.

2.1.3.2 Disposal Practices at Installation. The PA also identified past and
present disposal methods of the wastes generated at the Base. Records
to describe past waste disposal methods in thc 1950s to 1980s were not
available. Since the 1980s, waste disposal methods on the Base have
included neutralization and disposal through the sanitary sewer,
off-site disposal by a contractor, incineration during fire training
activities, disposal by the Defense Reutilization and Marketing Office,
disposal on the ground, returning to base supply for recovery/recycle by
an independent contractor, and disposal into drains leading to the
sanitary sewer.
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2.1.3.3 Past Environmental Incidents and Problems. Based on
interviews with past and present employees, analysis of pertinent
information and Base records, and a field survey, the PA identified
seven potentially contaminated disposal and/or spill sites at the Base.
A more detailed description of spill/disposal incidents at the sites
pertinent to this RI is provided in Section 2.3.

2.1.3.4 Regulatory Record Review. Review of existing investigation
reports indicates that a regulatory record review of the Base has not
been conducted. ERM contracted Environmental Risk Information &
Imaging Services to provide a report on the status and locations of sites
within a 1-mile radius of the NVANG Base that are included in
selected environmental databases. The search indicated the presence of
four facilities listed on the Resource Conservation and Recovery
Information System's (RCUIS) large quantity generator list within a
1-mile radius of the NVANG Base. Eleven facilities were listed on the
RCRIS small quantity generator list. Sixty-three properties, including
the NVANG Base, were listed on the state registered underground
storage tank (UST) file list. Twenty-three USTs were registered to the
NVANG.

Three leaking UST incidents were reported within a 1-mile radius of
the NVANG Base. Two of these leaking UST incidents are located
northwest and upgradient of the NVANG Base. One leaking UST is
within a one-half mile radius of the Base. Neither of these ]-1king
UST sites have reached case closure status.

2.2 Previous Investigations

The following sections and Table 2-1 summarize previous
investigations conducted as part of the IRP at the NVANG Base. The
sites are illustrated on Figure 2-1.

2.2.1 IRP

The following is a summary of the PA and SI conducted at the
NVANG Base.

2.211 PA. A PA was conducted at the Base in June 1988 by ASG. It
focused on past and present generation, use, handling, and disposal
practices of hazardous waste and materials. Based on the results of the
PA, seven sites were identified as potentially contaminated with

2-3
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TABLE 2-1
Summary of Previous Investigations

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

D~ate Investigators sit"s Work Performed

Janury 989 Automated Sciences Group
Jaur 99Inc. ____Ithroug_7_PreliminayAssessmen

October 1991 PEER Consultants 12 Rapid Response Site Assessment

Oak Ridge National 2,,5713
April 1994 Laboratory/Environmental 2,34,,7 13, Site Investigation

___________ Technology Section ad1

June1994 Operational Technologies
Jn194Corporation 12 Site Investigation

April, July, and Oak Ridge National Quarterly Monitoring of eight
September 1994 Laboratory/ Environmental Not applicable Monitoring WellsTechnology Section

Jaur 95 Environmental Resources No plcbe Quarterly Monitoring of eight
Janar 195 Management-West, Inc. No plcbeMonitoring Wells
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hazardous materials/waste and were recommended for further IRPi

investigations. The sites were as follows:

"* Site 2 - Former FTA;

"* Site 3 - Former FTA;

"* Site 4 - Former FTA;

"* Site 5 - Former FTA;

"* Site 7- POL Storage Area;

"* Site 13 - Storm Drain at Aerospace Ground Equipment (AGE)
Storage Lot; and

"* Site 14 - OWS at Building 82.

2,2.1.2I An SI was conducted at the NVANG Base by ORNL/ETS
under agreement with the Hazardous Waste Remedial Action Program
(HAZWRAP) operated by Energy Systems, Inc. in Oak Ridge,
Tennessee. The results of the SI were reported in April 1994. The SI
focused on five of the sites identified in the PA and two additional sites
identified by Base personnel (Figure 2-1).

The IRP sites below were part of the SI, and a NFA DD was
recommended.

0 Site 2 - FTA: No Uround water contamination was present at the
site, soil contamination was below the Nevada Division of
Environmental Protection (NDEP) soil remediation criteria, and

,e site was part of the investigation of Site - 12 Aircraft Parking
Apron Area. Therefore, a NFA DD was recommended. The
installation of an additional monitoring well downgradient of the
site was recommended to confirm the origin of downgradient
ground water contamination and to support a NFA DD for ground
water.

* Site 3 - Former FTA: Due to the absence of soil and ground water
contamination, a NFA DD was recommended.

* Site 13 - Storm Drain at the AGE Storage Lot: Due to the absence of
soil and ground water contamination above any remediation
standards, a NFA DD was recommended.

An RI/FS was recommended for IRP Sites 4, 5, 7, and 14. These sites
are discussed in Section 2.3.

2-6
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2.2.2 Other Investigations

Although Site 12 - Aircraft Parking Apron Area was not identified in
the IRP PA for the Base, it has been investigated by OpTech. An SI was
initiated due to fuel odors detected during a routine replacement of
one of the concrete slabs at the aircraft parking apron on the site. The
investigation began in October 1993 and was completed in January 1994.

Site 12 - Aircraft Parking Apron Area is located at the southeast corner
of the NVANG Base (Figure 2-1). The site is an open parking apron
approximately 360 by 1,020 feet. There are five areas, approximately 100
by 325 feet, where aircraft are parked, serviced, and refueled. Two JP-4
spills were reported, one occurring in the 1970s and one in 1986.
According to the Environmental Pollution Incident Report, a spill of
an estimated 40 gallons of JP-4 occurred at the south end of the parking
apron on August 1, 1986. Records of the spills vere not required in the
1970s and no data is available for this time period. Numerous spills
were reported around the POL storage facility (Building 6) to the west of
the site, mostly between 1973 and 1985. Fuel spills of up to 1,000 gallons
have occurred in this area. Prior to the early 1980s, most of these spills
were flushed into the soil/gravel areas surrounding the refueling stand
(ASG, 1989).

Site 12 - Aircraft Parking Apron Area is important because of its
proximity to IRP Site 7 - POL Storage Area and because it incorporates
IRP Site 2 - Former FTA. IRP Site 2 - Former FTA is located in the
northern portion of the Aircraft Parking Apron Area, and IRP Site 7 -
POL Storage Area is located adjacent to the southwest corner of the
Aircraft Parking Apron Area.

Prior to the OpTech investigation, two investigations had been
conducted at these three sites. PEER conducted a Rapid Response Site
Assessment in October 1991 to investigate hydrocarbon contamination
discovered during replacement of a portion of the aircraft parking
apron of Site 12. ORNL/ETS subsequently investigated Site 2 - Former
FTA and Site 7 - POL Storage Area during the investigation of seven
IRP sites from September 1992 through March 1993.

-c.zenc.,- toluene, ethylene, and xylene (BTEX) were detected in 70 of
150 soil vapor samples analyzed by OpTech. BTEX and total petroleum
hydrocarbons (TPH) were detected in soil samples at concentrations less
than Nevada Department of Conservation and Natural Resources
(NDCNR) cleanup levels. TPH and benzene concentrations detected in
soil samples collected during the PEER and ORNL/ETS investigations
exceeded NDCNR cleanup levels. Lead was detected by OpTech in all
soil samples at concentrations below the mean background
concentration reported by ORNL/ETS. Lead at concentrations
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exceedir-g the federal drinking water standard were detected in ground
water samples collected by OpTech from five monitoring wells on the
site. Significant microbiological activity was also detected underneath
the site. Hydrocarbon degrading bacteria were not present in the
analyzed samples.

2.2.3 Ground Water Monitoring

A quarterly ground water monitoring program was instituted at the
NVANG Base in 1994. Prior to the start of RI field work in May 1995, a
group of eight monitoring wells (MW06, MW07, MW08,
MW23, MW24, MW25, MW26, and MW27) were sampled in April,
July, and September 1994 and January 1995. Data collected during these
quarterly rounds have been summarized in quarterly monitoring
reports prepared by ORNL/ETS and ERM. ERM (1995a) summarizes
the results of quarterly monitoring performed up through the January
1995 round. Ground water samples were collected for analysis of
volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and TPH. Ground water elevations were also measured in
the eight monitoring wells.

2.3 IRP Site Descriptions

The following sections describe IRP sites 4, 5, 7, and 14, which were
investigated during the RI.

2.3.1 IRP Site 4 - Former FTA

The following is a description of IRP Site 4 - Former FTA, including
past uses, release history of the site, and results and recommendations
of the SI conducted by ORNL/ETS.

2.3.1.1 Description. Site 4 - Former FTA is located on land leased by the
Base south of Building 88 and is currently used as a baseball field. The
Base was the sole operator and used this area in conjunction with Site 5
(Former FTA 5) from 1970 to 1973. FTA 4 is a flat, open earthen area,
slightly bermed to contain the flammable liquids used during training
exercises.

2.3.1.2 Release History. Spent solvents, waste oils, "slop wastes," JP-4
fuel, and other flammable liquids were burned during training
exercises in this area. A water base was applied to the FTA prior to each
burn.

2-8
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Training exercises were conducted on an "as needed" basis, estimated at
once or twice a year. An estimated 150 gallons of flammable liquids per
burn were used. On the basis of two burns per year, it is estimated that
300 gallons per year of flammable liquids were used. Assuming 70
percent of the flammable liquids used were destroyed during training
exercises, an estimated 90 gallons of flammable liquids remained per
year to evaporate or infiltrate the ground. Based on this assumption,
an estimated maximum of 270 gallons of flammable liquids may have
infiltrated the ground during the 3-year period that this FTA was in use
(ASG, 1989).

2.3.1.3 SI Findings and Recommendations. Five soil borings and three
monitoring wells were drilled at Site 4 - Former FTA (Figure 2-2).
Tables 2-2 and 2-3 present the results of soil and ground water sample
analyses. Analytical results of Site 4 - Former FTA soil samples
indicated the presence of elevated concentrations of fuel-related VOCs
(benzene, ethylbenzene, and xylenes). Additionally, elevated
concentrations of TPH were detected in the soil samples.

VOCs were detected in ground water samples collected from
monitoring wells located at Site 4 - Former FTA. Compounds detected
include acetone, methylene chloride, BTEX. and trichloroethylene
(TCE). Of these, only benzene and TCE were detected at concentrations
exceeding the current maximum contaminant levels (MCLs).

Several SVOCs were also present in the ground water samples.
ORNL/ETS did not consider detection of bis(2-ethylhexyl)phthalate to
be significant due to the relatively low concentrations reported, the
compound's ubiquity in the environment, and its use at the analytical
laboratory. The remainder of the SVOCs reported consists of
polynuclear aromatic hydrocarbons (PAHs) that were inconsistently
detected at very low concentrations that did not exceed applicable
MCLs.

Due to the presence of soil contamination above NDEP remediation
criteria for TPH and VOCs, and ground water contamination above
NDEP remediatio. criteria k•.,L..I for benzene and TCE, the Si
recommended an RI/FS for IRP Site 4 - Former FTA.

2.3.2 IRP Site 5 - Former FTA

The following is a description of IRP Site 5 - Former FTA, including
past uses and release history of the site.

2.3.2.1 Description. Site 5 - Former FTA is located between the
northwest corner of Building 76 and the southeast corner of the
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Airport Authority of Washoe County (AAWC) parking lot on land
leased by the Base. The Base was the sole operator and used this FTA
in conjunction with Site 4 - Former FTA, as described above, from 1970
to 1977. This FTA consisted of a flat, unlined, open earthy area, slightly
depressed, and bermed around the edges to contain the flammable
liquids used during training exercises. A mock-up model of an aircraft
was used during training at this site.

2.3.2.2 Release History. Spent solvents, waste oils, "slop wastes," JP-4
fuel, and other flammable liquids were used during joint training
exercises with the AAWC and the Base supplying the flammable
liquids for the bums. A water base was applied to the FTA prior to
ignition of each burn.

An estimated ten fire-training exercises per year were conducted at this
FTA. An estimated 150 gallons of flammable liquids per burn were
used. Based on ten burns per year, it is estimated that 1,500 gallons per
year of flammable liquids were used. Assuming that 70 percent of the
flammable liquids released at FTA 5 were destroyed, an estimated 450
gallons per year of flammable liquids remained to evaporate or
infiltrate the ground. Based on this assumption, an estimated
maximum of 3,200 gallons of flammable liquids may have infiltrated
the ground during the 7-year period that this FTA was in use (ASG,
1989).

2.3.2.3 SI Findings and Recommendations. Five soil borings and three
monitoring wells were drilled at Site 5 - Former FTA (Figure 2-3).
Tables 2-4 and 2-5 present the results of soil and ground water sample
analyses. Fuel-related VOCs (ethylbenzene and xylenes) were detected
in several soil samples collected from soil borings drilled at Site 5 -

Former FTA. Additionally, elevated concentrations of TPH were
detected in some samples.

VOCs were detected in ground water samples collected from
monitoring wells located at Site 5 - Former FTA. Compounds detected
included BTEX and 1,2-dichloroethylene (1,2-DCE). Of these, only
benzene w- reportd a,,, concentations exceeding the current MCLs.

Two SVOCs were also detected in the ground water samples. The SI
did not consider detection of bis(2-ethylhexyl)phthalate significant due
to the relatively low concentrations reported, the compound's ubiquity
in the environment, and its use at the analytical laboratory. The
presence of naphthalene was considered insignificant due to its low
estimated concentration.
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Due to the presence of soil contamination above NDEP remediation
criteria for TPH and VOCs, and ground water contamination above
NDEP remediation criteria (MCLs) for benzene, the SI recommended
an RI/FS for IRP Site 5 - Former FTA.

2.3.3 IRP Site 7.- POL Storage Area

The following is a description of IRP Site 7 - POL Storage Area,
including past uses and release history of the site.

2.3.3.1 Description. Site 7 - POL Storage Area surrounds Building 6 and
consists of four 25,000-gallon USTs holding JP-4 fuel for flight line
operations and ancillary equipment. These JP-4 fuel USTs have been
in the ground for over 30 years (ASG, 1989, Appendix F). Visual
inspections have been made periodically, the last one in April 1986, to
ascertain the condition of these USTs. The inspections revealed
medium rusting with light pitting on the interior surfaces of the USTs.

2.ase History Numerous small JP-4 fuel spills have occurred
around the refueling stand area of Building 42. Most of the spills
occurred between 1973 and 1985, when the fuel trucks were top-loading
vehicles. On several occasions, JP-4 fuel spills of up to 1,000 gallons
occurred in this area. A fuel spill of up to 300 gallons occurred in June
1986 when a bottom-loading shutoff valve on a refueling unit failed to
operate properly. Other smaller spills of up to 100 gallons have
occurred during defueling of fuel trucks. Prior to the early 1980s, most
of these spills were flushed into the soil/graveled areas surrounding
the refueling stand (ASG, 1989).

2.3.3.3 SI Findings and Recommendations. Five soil borings and six
monitoring wells were drilled at Site 7 - POL Storage Area (Figure 2-4).
Tables 2-6 and 2-7 present the results of soil and ground water analyses.
Analytical results from Site 7 - POL Storage Area indicate the presence
of elevated concentrations of fuel-related VOCs (BTEX) in the soil.
Additionally, elevated concentrations of TPH were detected in the soil
samples. The occurrence of numerous PAHs suggested that these
compounds are derived from the identified fuel contamination.

Analytical results of ground water samples indicate significant VOC
contamination at Site 7 - POL Storage Area, most of which is related to
floating product at the site. The SI concluded that the source of the
floating product appeared to be limited to the immediate area and not
related to the upgradient JP-4 fuel tanks. Product thickness in
monitoring well MW07 averaged less than 2 inches, which, when
converted to actual thickness on the water table by dividing by four,
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equals the NDEP removal-action guideline of 0.5 inches actual
thickness. To mitigate the floating-product situation in monitoring
well MW07, periodic product-thickness measurement and bailing were
being performed by NVANG Base personnel. Compounds detected
include BTEX, 1,2-DCE, 1,2-dichloroethane, chloroform, and methylene
chloride. Of these, only benzene was detected it. ground water at
concentrations exceeding the current MCLs.

The presence of PAHs in the ground water suggests that the source of
these compounds is fuel-related. With the exception of benzo[a]pyrene,
none of the PAHs reported in Site 7 - POL Storage Area ground water
have current or proposed MCLs. Benzo[a]pyrene, which was detected at
190 micrograms per liter (gg/1) in ground water samples collected from
monitoring well MW07, exceeds the proposed MCL of 0.2 jig/i.

Due to the presence of soil contamination above NDEP remediation
criteria for TPH, VOCs, and SVOCs, and ground water contamination
above NDEP remediation criteria (MCLs) for benzene, the SI
recommended an RI/FS for IRP Site 7 - POL Storage Area.

Following the SI, three ground water sampling events were conducted
by ORNL/ETS (April and July 1994) and by ERM (January 1995) at nine
monitoring wells at the NVANG Base, including five monitoring
wells located at IRP Site 7 - POL Storage Area. During the ground water
sampling rounds conducted by ORNL/ETS, decaying floating-phase
fuel product was encountered in monitoring wells MW07 and MW25
at IRP Site 7 - POL Storage Area. To mitigate the floating product
situation, periodic product thickness measurement and bailing were
performed by NVANG Base personnel. The program of product
removal from monitoring well MW07 was successful in reducing the
thickness of floating product in the well. Iroduct thickness was
approximately 3 inches when the bailing program first began in March
1993. By January 1995, product thickness was reduced to a
nonmeasurable amount (i.e., sheen). Observations made during the RI
field work in May 1995 indicated that only a sheen remained on the
water surface.

During an annual UST testing event, free product was encountered
near the USTs located at IRP Site 7 - POL Storage Area. NDEP requested
that the NVANG Base install a product removal system in Spring 1995.
A product removal well was installed in May 1995 in conjunction with
RI field work. The product removal system was installed in June 1995
and is currently operating by removing product to a storage tank. The
product is periodically removed from the storage tank by a contractor.
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2.3.4 IRP Site 14 - OWS

The following is a description of IRP Site 14 - OWS, including past uses
and release history of the site.

2.3.4.1 Description. Site 14 - OWS was not included in the PA. Base
personnel discovered a JP-4 fuel spill area in May 1991 when the 1,000-
gallon OWS adjacent to Building 82 exceeded its holding capacity,
causing the trough system to back up and overflow. Site 14 - OWS
consists of an unprotected soil area at the southeast comer of Building
82 that received the overflow.

2,3.4.2 Release History. Base personnel estimate that approximately 25
to 50 gallons have spilled onto the soil area once or twice a year since
1975. Consequently, as much as 1,600 gallons of JP-4 fuel may have
reached the soil area.

2.3.4.3 S •indings and Recommendations. Six soil borings arid two
monitoring wells were drilled at Site 14 - OWS (Figure 2-5). Tables 2-8
and 2-9 present the results of chemical analysis of soil and ground
water samples. Results of chemical analysis of soil samples collected
frcm borings drilled at Site 14 - OWS indicate the presence of elevated
TPH concentrations in soil in the area around the OWS.

No significant concentrations of VOCs were detected in ground water
samples collected from monitoring wells located at Site 14 - OWS.
Carbon disulfide, a common laboratory solvent, was detected in one
sample at a concentration of 2 ptg/l, along with low levels of phthalate.
The SI concluded that detection of these compounds was indicative of
laboratory contamination rather than environmental contamination.

Due to the presence of soil contamination above NDEP soil
remediation criteria for VOCs, SVOCs, and TPH, the SI recommended
an RI/FS for IRP Site 14 - OWS.

2-22



~~ C 4 O

(I~ tc'

N

a-

.24

0

2-2

-- - ~ - 2 - -



FINAL

TABLE 2-9
Organic Compounds Detected in Site 14 - OWS Ground Water

152nd Tactical Reconnair -e Group, NVANG, Reno, Nevada

MW18 1 tV1S MWI5 MW1SChemical jI 12/3/92 3/4/92 12/3/92 3/4/92

VOCs, 4ig/1

Carbon disulfide 2.0
SVo s, gg/l

L Butylbenzyl phthalate I 1.0 = 1.0 ii
Di-n-butyl phthalate 1.0

Blank space indicates compound was not detected
gg/l = micrograms per liter
Source: ORNL/ETS SI Report (1994)
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SECTION 3.0

ENVIRONMENTAL SETTING

The environmental setting at the NVANG Base is presented here to
establish a reference for describing sitewide work performed during the
RI.

3.1 Topography

The average elevation of the Base is 4,400 feet above mean sea level.
The area around Truckee Meadows is generally flat with a gentle slope
to the west, although topographic relief is substantial in the
surrounding mountain ranges (ASG, 1989).

3.2 Meteorology

The annual mean temperature for Reno, Nevada, is 49.9°F with a
maximum monthly average of 91.3°F occurring in July and a
minimum monthly average of 18.9'F occurring in December. The
average daily temperature change is 35°F with a maximum daily
temperature change of 43.51F occurring in July and August (ASG, 1909).

National Oceanic and Atmospheric Administration Station No.
26-6779, located at Reno Cannon International Airport, records an
average annual precipitation of 7.49 inches for the Reno, Nevada, area.
According to the Water Atlas of the United States, Plate 12, the average
annual evaporation from open water surfaces is 43 inches (ASG, 1989).
Using the method outlined in the Federal Register (47 FR 31224, July
1982), the annual net precipitation for the Base is -35.51 inches (ASG,
1989). Rainfall intensity based on the 1-year, maximum 24-hour
rainfall is calculated to be 1.5 inches (ASG, 1989).

3.3 Geology

The majority of the information presented in the following sections
was obtained from Cohen and Loeltz (1964), Bingler (1975), and the PA
(ASG, 1989), which contains information derived from the Nevada

3-1
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Bureau of Mines and Geology Report #25 (Bateman and Sheibach,
1975).

Geologic maps of the Reno and Mt. Rose quadrangles show that the
northern portion of the Base lies on a Quaternary deposit termed
"floodplain and lacustrine deposits" consisting of interbedded gray to
pale grayish-yellow silt and fine-grained sand with thin lenses of peat.
These are fluvial and lacustrine deposits up to 23 feet thick with little
or no soil development (Bonham and Rogers, 1983). The southern
portion of the air-field is underlain by deposits known as "alluvial
Bajada deposits" consisting of thin, sheet-like aprons of fine- to
medium-grained sand with intercalated muddy, medium-pebble
gravel. These deposits result from low gradient streams that have
reworked older gravelly outwash and alluvial fan deposits. They are
weakly weathered and largely undissected, with little or no soil
development (Bonham and Rogers, 1983).

The general geology of the Reno area, shown in Figure 3-1, consisis of a
north-trending basin known as the Truckee Meadows. This basin is
located at the western margin of the Basin and Range physiographic
province just east of the Sierra Nevada. Bingler (1975) describes the
Truckee Meadows as a structural depression bounded on the west by
the Carson Range, the Virginia Range on the east, Steamboat Hills to
the south, and the eastern part of the Peavine Mountain block to the
north. These marginal blocks consist of Mesozoic metavolcanic and
plutonic rocks overlain by a thick sequence of Tertiary volcanic and
epiclastic rocks. The Tertiary rocks are predominantly andesite and
andesite porphyry flow rock, hypabyssal intrusives, and minor
siliceous welded tuff, which are commonly represented by the Kate
Peak and Alta Formations.

The foothill and mountain drainages that rim the basin contain large
exposures of altered volcanic rock. Along the western margin of the
basin and to the north and west along the Truckee River drainage
basin, tilted beds of Miocene to upper Pliocene Hunter Creek Sandstone
(composed of conglomerate, sandstone, and diatomite) are exposed,
marking the start of early basin-sediment accumulation. The
continuation of long-established patterns of basin-sediment
accumulation is represented by the extensive Quaternary deposits
exposed in the Truckee Meadows. A generalized stratigraphic column
of the Truckee Meadows and surrounding area is presented in
Figure 3-1.

3-2
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Bingler (1975) divided t) Quaternary deposits into three major
categories:

"* Main stream gravel deposits of the Truckee River represented by
bouldery outwash from glacial activity;

"• A long and complex history of alluvial fan deposition along the
margins of the Truckee Meadows that extends in time from the
Pleistocene into the Holocene; and

" Reworked older deposits and deposition of fine-grained clastic
debris throughout the central part of the Truckee Meadows by low
gradient streams during the Holocene and continuing to the
present.

Geothermal activity in Truckee Meadows is found in two major areas
known as Steamboat Springs and Moana. These activities are
theorized to be due to the cooling of an intrusive body at a depth that
may be connected to ground water resources throughout fault systems
near these areas. Geothermal activity has a profound effect on ground
water chemistry by means of hydrothermal alteration of volcanic rocks
underlying Truckee Meadows.

3.4 Soils

The locations of the two general soil types found at the NVANG Base
are shown in Figure 3-2. The soil descriptions below are based on the
ASG PA (ASG, 1989) and were derived from the Soil Survey of Washoe
County, Nevada, South Part (Baumer, 1983).

The Truckee sandy loam, gravelly substratum covers the northern half
of the airport and all of the Base property (Baumer 1983, Map Index No.
805). This very deep, somewhat poorly drained soil is on flood plains
and is formed in alluvium derived from mixed rock sources.
Typically, the surface layer is gray sandy loam about 12 inches thick.
The upper 18 inches of the underlying material is gray, stratified sandy
loam through silty clay loam. The lower part, to a depth of 60 inches, is
a pale-brown, stratified, gravelly sand through very gravelly sandy
loam. Depth to the gravelly material ranges from 30 to 40 inches.
Permeability of the Truckee soil is moderately slow in the upper part of
the underlying material and rapid in the lower part.

The Vamp silt loam, strongly saline-alkali, covers the southern half of
the airport and adjacent areas (Baurner, 1983, Map Index No. 911). This
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is a moderately deep, somewhat poorly drained soil found on flood
plains and terraces. The soil is formed in alluvium and is derived
from mixed rock sources. Typically, the surface layer is grayish-brown
silt loam about 3 inches thick. Below this is a layer of light grayish-
brown and pale-brown, stratified, fine sandy loam and loam about 33
inches thick. The next layer is white, strongly-cemented hardpan about
6 inches thick, which is underlain to a depth of 60 inches by yellowish-
brown and light olive-gray, stratified loam, sandy loam, and loamy
sand. Depth to the hardpan ranges from 20 to 40 inches. Permeability
of the Vamp soil is moderate. A seasonal high water table is at a depth
of 30 to 40 inches in spring and early summer.

Channeling and deposition are common along stream banks in both
soil units. The risk of corrosion is high for uncoated steel and concrete
structures because both soil units are strongly saline and alkaline-
affected. Both soil units are subject to seasonal flooding that has been
controlled around the Base by deepened drainage ditches.

3.5 Hydrology

The following subsections describe the surface water hydrogeology and
the hydrogeology of the NVANG Base.

.3.5.1. Surface Water Hydrology

Surface water in the vicinity of the Base occurs in both open and
covered drainage ditches. Irrigation ditches fed by diversion dams on
the Truckee River pass by the Base just east of the airfield. There are
drainage ditches along the north and south sides of the Base (Figure
3-3) that conduct water to the east, across the airfield, and into Boynton
Slough, which drains into Steamboat Creek (ASG, 1989).

The Truckee Meadows is drained by the Truckee River, which flows
from west to east through the ineadows (F:gr -) h aele .
miles south of the river channel at its closest point. Steamboat Creek,
the major tributary to the Truckee River within the Meadows, enters
through Pleasant Valley to the south and flows north to the Truckee
River. Other streams in this area flow mainly during spring runoff
(ASG, 1989).

The Truckee River supplies 85 percent (68,000 acre-feet) of the water
used in the Reno-Sparks area. The remaining water demand (12,000
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acre-feet) is supplied by several wells in the Truckee Meadows (ASG,
1989).

3.5.2 Hydrogeology

The potentiometric surface at the base can be as shallow as 3 feet below
the land surface. The fine-grained nature of the upper sediments
compared with the more permeable lower sediments may result in
confined conditions across the Base. The proximity of the ground
water surface to the land surface is due to the area's function as
ground water discharge point for the Truckee Meadows. Much of the
Base and airport lie on former swampland that was filled in and
drained with ditches that receive the current ground water discharge.
Cohen and Loeltz (1964) estimated the total ground water discharge
into the drainage ditches, drains, and sloughs east of the airport to be
6,500 acre-feet per year (acre-feet/year) with an additional 2,200 acre-
feet/year discharged to drains immediately north of the airfield. Today,
the only remaining swamp-land, located east of the Base, is found
south of the confluence of Boynton Slough and Steamboat Creek.

Ground water in the Truckee Meadows occurs under both artesian and
water table conditions in the unconsolidated and partially consolidated
younger and older alluvium of the valley fill. Artesian heads in the
meadows area are commonly less than 20 feet above the land surface
(Cohen and Loeltz, 1964). Depths to ground water vary considerably
due to the interfingering nature of the valley-fill deposits. Several
public water supply wells located in the meadows are s,:reened at
depths ranging from 274 to more than 800 f( Figure 3-5).
Commonly, wells located several yards apart will tap iter bearing
deposits at different depths. This trend becomes more pronounced in
the area of the Truckee River where channel shifts have left
discontinuous and sinuous gravels (ASG, 1989).

Review of Nevada Department of Water Resources drilling records,
stored by the United States Geological Survey Water Resources
Division in Carson City, Nevada, indicate that there are 90 monitoring
wells within a 1-mile radius of the NVANG. None of these wells are
considered private supply wells as they are less than 30 feet deep and
constructed as monitoring wells related to environmental site
assessments in the airport area. Because shallow ground water in this
area contains high concentrations of naturally occurring inorganic
compounds, there are no known private drinking water wells near the
NVANG.
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Cohen and Loeltz (1964) suggest that 70 percent of the recharge to the
ground water in the Truckee Meadows is from infiltration by crop
irrigation practices and 30 percent can be attributed to the infiltration of
streamflow and underflow from tributary valleys. Increasing
urbanization in the meadows, however, has decreased the use of crop
irrigation, thus decreasing the rate of recharge and consequently
lowering water levels. The state engineerIs office in Carson City
estimates the present annual ground water recharge to the Truckee
Meadows at 20,000 to 25,000 acre-feet.

Basic ground water flow gradients and flow direction in the Truckee
Meadows and vicinity of the Base are illustrated in Figure 3-6.
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SECTION 4.0

FIELD PROGRAM

4.1 Summary

This section summarizes the elements of the RI field program.
Deviations from the workplans and methods to handle investigation-
derived waste are also presented. This section describes the activities
conducted during the RI at the NVANG Base. The results of these
investigations are presented and discussed in Section 5.0.

Field investigations were conducted at IRP Sites 4, 5, 7, and 14.
Memoranda for field activities is included in Appendix A. Table 4-1
contains a summary of the field activities and the dates at which they
were conducted. Field activities at each site consisted of the following:

"* Drilling soil borings to collect soil samples for field screening and
laboratory analysis;

"* Installing monitoring wells to collect ground water samples for
laboratory analysis; and

" Monitoring ground water, including ground water level
measurement, collecting field samples for analysis of ground water
field parameters (pH, conductivity, temperature), and collecting
samples for laboratory analysis.

"* Performing a location and elevation survey of all soil borings and
monitoring wells drilled as part of the RI.

In addition to the above activities, the following activities were
ducte• • a4t . Sit-e 7-P ,TL Storage Area as part of pro uct removal

activities:

* Surface geophysical survey using a magnetometer and ground
penetrating radar to locate the surface extent of four USTs and
associated piping at IRP Site 7 - POL Storage Area, and the extent of
the excavated area around the tanks;

o Installation of floating product thickness monitoring and floating
product recovery wells; and
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TABLE 4-1

Summary of Remedial Investigation Activities
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Date(s) Installation Restoratit n WorkPerformedDa~~~s) IPrgram Sites) Wr efre

October 17, 1994 Remedial Investigation/Feasibility Study Kickoff Meeting held atNevada Air National Guard Base, Reno, Nevada

April 17, 1995 Submit Final Workplan for Remedial Investigation/Feasibility Study

May 12 to 14, 1995 4,5, 7, 12, and 14 Perform preliminary ground water sampling round

May 15 to 18, 1995 4 Drill and sample seven borings and install two monitoring wells

May 16, 1995 7 Perform geophysical survey in vicinity of underground storage tanks

May 18, 1995 7 Install two borings to assess product thickness

May 19 to 20, 1995 7 Drill and sample eight soil borings and install one monitoring well

May 21 to 22, 1995 5 Drill and sample four soil borings and install two monitoring wells

May 22, 1995 7 Drill and sample one soil boring

May 23 to 24,1.995 7 Drill and sample four borings, install three product monitoring wells,and install one product recovery well

May 24 to 25,1995 14 Drill and sample five soil borings

May 25 to 26, 1995 4, 5, 7, 12, and 14 Perform ground water sampling round

July 12 to 13, 1995 4, 5, 7, 12, and 14 Resample seven monitorih| wells

August 21 to 25, 1995 4, 5, 7, 12, and 14 Perform ground water sampling round

November 13 to 17, 4,5, 7, 12, and 14 Perform ground water sampling round
1995
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"* Product thickness measurement; and

"• Product recovery and removal.

4.2 Deviation from the Workplan

Some deviations from ERM's RI/FS Workplan (April 1995) were
necessary due to field conditions or findings during performance of the
work. The deviations are listed below.

* Additional borings were drilled at the following IRP sites based on
findings of field screening activities: Site 4 - Former FTA, one
additional boring; Site 7 - POL Storage Area, four additional borings;
and Site 14 - OWS, one additional boring.

- ERM was unable to collect soil samples from Site 14 - OWS soil
boring SB14-4 due to presence of a subsurface obstruction. This
obstruction may have been a part of the oil/water separator at the
site.

9 Monitoring wells MW28 and MW29 were drilled approximately 35
feet due west of the originally planned locations at Site 4 - Former
FTA. This was due to the presence of subsurface utility corridor and
roadway in the area where the original drilling locations were
planned.

* The location of monitoring well MW30 was moved approximately
20 feet north of the originally planned location to the presence of an
addition to Building 76.

a One additional monitoring well (MW32) was added at Site 5 -

Former FTA. The purpose of the monitoring well MW32 was to
replace monitoring well MW19, a destroyed monitoring well that
was formerly located upgradient of Site 5.

* One additional product monitoring well (T-3) was added at Site 7 -
POL Storage Area. This monitoring well was installed at the same
location as soil boring SB7-5 based on the discovery of free product
during drilling.

* Monitoring wells MW04 and MW05 were not sampled during the
pre-drilling sampling round (prior to the start of drilling activities)
because the wells could not be located based on surface inspection
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alone. ERM utilized a metal detector to locate the wells and they
were sampled at the same time as the initial sampling rodnd for RI
monitoring wells.

" Monitoring well MW24 also could not be sampled during the pre-
drilling sampling round due to the presence of an obstruction in the
casing. The obstruction was cleared and the well was sampled at the
same time as the initial sampling round for RI monitoring wells.

" The analytical laboratory experienced quality control problems
during VOC analysis of ground water samples collected during the
initial sampling round for new monitoring wells. ERM resampled
these monitoring wells in July 1995, with the exception of
monitoring well MW31. This monitoring well was inadvertently
not resampled.

4.3 Field Screening Activities

The following sections describe field screening activities conducted
during the RI, including a surface geophysical survey using a
magnetometer and ground penetrating radar, and field screening of
soil samples using a portable field gas chromatograph (GC).

4.3.1 Geophysics

Spectrum E.S.I. of San Fernando, California, performed a geophysical
survey of the immediate vicinity of the four USTs located at Site 7 -
POL Storage Area. The purpose of the survey was to locate the above
ground extent of the gravel backfill within the excavation in which the
USTs were located. The survey was performed using ground
penetrating radar and magnetometer methods.

4.3.2 Field Gas Chromatograph (GC)

4.3.2.1 Methods. A Photovac Model 10S Plus portable GC was used to
screen soil and ground water samples prior to shipment to the
laboratory for analysis. Table 4-2 provides a summary of samples
analyzed using the field GC.

Three soil samples from each borehole with the highest VOC
concentrations as determined by the field GC were sent to the
laboratory for analysis. The portable GC included a photoionization
detector (PID) with 10.6 electron volt electrodeless discharge tube. The
carrier gas used was ultra-pure, zero grade air.
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Initially the field GC was calibrated by injecting three different
standards. The standards were prepared using a mixture of
commercially available BTEX (benzene, toluene, ethylbenzene,
m-xylene, p-xylene, and o-xylene), TCE and tetrachloroethylene (PCE)
solutions in methanol and American Standards for Testing and
Materials (ASTM) Type I water. Three standards were prepared each
day: 10, 50, and 500 gg/l BTEX, TCE, and PCE standards, respectively.
The standard solutions were prepared in 40-miliiliter glass vials with
septa. Approximately 20 milliliters of each standard solution were
prepared. The standard solutions were shaken vigorously for more
than 1 minute to ensure that the VOCs could partition into the
headspace of the vials. A syringe was used to collect a headspace
sample through the septum and to inject the headspace sample into
the field GC.

After the initial calibration, new standards were prepared each day.
Routine startup procedures included running machine blanks using
zero air, syringe blanks, method blanks, and the three standards.

Chromatographs generated for the sample were compared to
chromatographs generated for the standards that bracketed the run.
VOCs were identified by comparing the relative retention times of
compounds detected in the sample with those detected in the
standards. The response areas of each detected compound in the
sample were compared to those of the standards to calculate the
concentrations of each VOC in the sample.

In a large number of samples, compound identification and compound
concentration calculation relative to the standards were uncertain.
This was due to the presence of a large number of unidentified
compounds in the samples. Using the chromatographs, samples that
did not contain any or very low concentrations of VOCs could be
differentiated from samples that contained moderate and high
concentrations of VOCs. For compounds with moderate and high
concentrations, the individual compounds and their concentrations
could not be determined with any level of certainty. The
chromatographs and the general area of the response were used as a
relative measure of the concentration of VOCs in the samples and as
the criteria for sample selection for laboratory analysis. The field GC
results recorded on the boring logs included in Appendix D reflect the
totals of compounds (BTEX, TCE, and PCE) detected in each sample.
These numbers were used as a general indication of the volatile
compound content of the samples. Field notes for field GC operations
and chromatographs for each day of GC operation are included in
Appendix B.
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4.3.2.2 Soil Sample Analysis. Soil samples collected in brass sleeves
were stored in an ice chest prior to analysis. Approximately 10 grams of
soil were transferred into a 40-milliliter glass vial with a septum
containing approximately 15 milliliters of ASTM Type I water. The
field GC operator verified that headspace volume in the sample vials
was similar to headspace in the vials containing the standards. The
weight of the soil in the vial was recorded in the field notebook. The
sample was labeled and shaken vigorously for more that 2 minutes to
ensure that the VOCs in the soil and water solution could partition
into the headspace of the vial. A syringe was used to collect the
headspace sample through the septum and to inject it into the field GC.
The volume of the injected headspace sample ranged from 5 to 100
microliters (gl) depending on the expected volatile concentration in
the sample based on PID screening and prior knowledge of the site.

4.3.2.3 Ground Water Selected Sample Analysis. Ground water
samples were also analyzed using the field GC. The samples were
collected in 40-milliliter glass vials with septa and were stored in an ice
chest. Prior to field GC analysis, approximately 20 milliliters of the
ground water sample was transferred into a labeled 40-milliliter glass
vial with septum. The field GC operator verified that the headspace
volume in the sample vial was similar to the headspace in the vials
containing the standards. The sample vial was then shaken vigoroi sly
for more than 1 minute to ensure that the VOCs in the ground water
could partition into the headspace of the vial. A syringe was used to
collect the headspace sample through the septum and to inject it into
the field GC. The volume of the injected headspace sample ranged
from 50 to 200 jil depending on the expected volatile concentration in
the sample based on prior knowledge of the site.

4.4 Confirmation Activities

The following sections describe soil boring, soil sampling, well
installation, and ground water sampling activities conducted during
the RI.

4.4.1 Soil Borings

Soil borings were drilled to collect soil samples for confirmation
analysis for each site under investigation. Soil samples were collected
and analyzed to determine the lateral and vertical extent of soil
contamination at each site. Table 4-2 provides a summary of soil
samples collected for chemical analysis. Soil borings drilled during RI
activities are shown on Figures 4-1 through 4-4.

4-7



WW25

AB•-4111

09ABi' SITE 4

Ri (1995) 594-2 MWr29
SB4-S -

..14

T

S. .4-4
s94-5 0

00

SH1

SWfl OIL ORING LOC.A TION

8H14.A SOiL BORING - SITIE INV'r..IGATI0N s • z I

0 15 30 ---- GROUND WAlTER FLOW DIRECTION m,,.,

ABOVE CLEANUP GOALS
fEE~T TOTAL PETROL.EU M H• •B DE'TECTED ur

AEBA CLANUP G LOCATION MAP

IRP SITE 4 - FORMER FTA,

FIGR -MONITORING WELLS
FIGUR 4 SOIAND SOIL BORINGS
152nd TACTICAL RECONNAISSANCE GROUP ERM

N~E?•ENO\9o.VOwC.GBV NVANG, RENO, NEVAIA

4-8



.. ..........4. ..

....... T...

.. . . . . .. . . . . .

..... .....W... .... ... .... ...6, ... T

.. ... ... ... .. .. ... .

IR.....................
SOIL... SURFACE. SIL.SURFAC

..... .... ..... ....

../. ...................... ....

...
B... 

....

. .. ... ... 
... ... .

.

.. ......... .......
...... ..... ... 7.

.... ... ... ... ...

MW32 ~ ~ ~ ~ RGIA .......... .....T....
.......[... G LJ L CA IO

.S..5.... SO..BRIG. LCA.O

....................... ...SO.L.BORIN......... .......A....

0...........ROUN... ATE...L..........
__________..... ..L...L..OR ANI..CO.POU ...D.TE .TE

IRRGULRP SITE 85- FORMER GRTDE
ANDL SOIL BORNG

F:\OMESSOILRO 152nd ACIA RCNASNCE GROUPS~f' CE ML__NE RENO152342.DW 

NR NG RE OS N V4-91



12

0
SHELTER....... ...... S T

.... 0. .. .. . .. .. . . . .. .

. . .. . ... . . .. .. . . .. ... ..... ... .. ... .

. .........................

.......... I ........ 9A7E *O ~ -.... 'R UN WAT...OW.IRET.O
................................~1L O... .G.. ... .IC. . C OM.U.D .. .. .. .EC TED.. .. .

. . . . .O.. ...... ... ...R.. .. . ..T . A. .O.. .C LE.. .U. .G O.L S
S87 -12W ~ ................. CO..OUND..D....TE.

0 3 60 SB? 11 SIL ORIG LCAIONT TTALPEROLUM...D.C.....D.E.TE.........A.O V C L EA. .U P .G O A LS.. .
B... A SO..L.BO R IN G...SITE.............

... .. .. .. ... .. .T. . .. ..~

TR ..IT.. 7 ...OL.TORAG .AREA

T-1-.10



CONCRUET

82_____
S8 14-1

SITE 14

......-.. .- ~OILI/WATER SEPARATOR

.... .....-. GRA V L/S OIL SURFA CE

5843

Q5 S814-5

A SPH-AL r

M ORNAJL lAP SITE

bWW15~ MOM WELL LOCATION
S81 4-5~ SOIL BORING LOCATION

0821A SOL BORING - SinE ItNVCSTIGATION

--- C GROUND WATER FLOW DIRECTON

0VO10T2L ORGANIC COMPOUNDS DEE1CTED
ABOVE CLEANUP GOALS

¶EX TOTAL PETROLEUM 1MROCARBONS DE7T'CEO
ABOVE CLLANUP GOALS

IRP SITE 14 - OWS,
MONITORING WELLS

F'LUF~2 ~AND SOIL BORINGS

152nd TACTICAL RECONNAISSANCE GROUP ERM
F.\HOmC\SmARON\REN0\NAGRN EVD
NEW1RENOý,5334-4.OWG VNRNNVD

4-11



FINAL

Soil borings were drilled using the hollow-stem auger method, and
continuous drive samples were collected using a 2-foot-long stainless
steel split-spoon drive sampler equipped with four 6-inch-long brass
sleeves. Soil borings were terminated at the top of the water table at
investigation sites where unconfined or water table conditions
occurred, or at the bottom of the confining layer at investigation sites
where confined conditions occurred. All soil samples were collected in
the unsaturated zone.

Soil samples in each drive sampler were field screened using a PID.
The ends of the two bottom-most brass sleeves were then covered with
Teflon and fitted with a plastic cap. The bottom-most brass sleeve was
stored in an ice chest for potential shipment to the laboratory for
analysis. The second sleeve from the bottom was field screened using a
field GC.

Field screening results were used to determine the samples to be sent
for laboratory analysis. In general, three samples from each soil boring
were submitted for laboratory analysis. If the results of the field
screening did not clearly target a specific interval for laboratory
analysis, samples collected fi-om immediately below the surface fill
material, from the middle of the borehole, and from the bottom of the
borehole were submitted for laboratory analysis.

The third brass sleeve from the bottom of the sampler was used for
lithologic logging, and the uppermost brass sleeve was discarded due to
the potential presence of slough material. Lithologic logs are included
in Appendix C.

4.4.2 Well Installation

Ground water monitoring wels installed during the RI field activities
were for the purpose of defining the lateral extent of ground water
contamination at the IRP sites. A summary of well construction details
is provided in Table 4-3. A total of five ground water monitoring
wells, three product thickness monitoring wells, and one product
recovery well were installed (Figures 4-1 through 4-4). All wells were
drilled using the hollow-stem auger drilling method. With the
exception of the product recovery well T-3, 8-inch outer diameter (OD)
hollow-stem augers were used for drilling. Fifteen-inch OD hollow-
stem augers were used to drill the product recovery wells.

Threaded, flush-joint, 2-inch schedule 40 PVC casing and screen were
used for the construction of the monitoring wells. Threaded, flush-
joint, 6-inch schedule 80 PVC casing and screen were used for the
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product recovery well. PVC well caps of the same diameter were used
to cap the casing. The screen consisted of threaded, flush-joint pipe
with 0.010-inch slot size.

The annular space between the well screen and the borehole wall was
backfilled with clean, well-graded, silica sand. The silica sand was
installed to 1 to 3 feet above the screened interval. A 1.5- to 3-foot
bentonite slurry seal was installed above the sand pack. The remainder
of the annular space to approximately 1 foot below ground surface was
filled with bentonite-cement grout. All annular material was added
through the augers. The PVC risers were sealed with expanding
lockable plugs and finished with 8-inch ID protective steel casing with
removable steel covers. The well covers were flush mounted with the
ground surface and reinforced with a concrete apron. A typical
construction diagram for riutioring wells installed during the RI is
shuwn on Figure 4-5. Monitoring and product recovery well
construction diagrams are included in Appendix D. Well logs are
included in Appendix C.

At least 24 hours after well completion, ground water monitoring wells
were developed using a 2-inch submersible pump. Ground water
levels were monitored prior to the start of well development. An
electric water level meter accurate to 0.01 feet was used for ground
water level measurement from a marked point on the top of the well
casing. Temperature, specific conductivity, and pH were monitored
and recorded during well development. Approximately ten well
volumes were purged until the clarity of the water had stabilized and
until the temperature, specific conductivity, and pH had stabilized. If
any potable water was added to the well during construction, it was
ensured that at least three times the water added was removed during
purging.

Product thicknesses were measured in monitoring wells using an
interface probe either immediately prior to ground water sample
collection (MW-series monitoring wells) or approximately 3 days after
completion (T-series monitoring wells),

4.4.3 Ground Water Sampling

Ground water samples were collected from all ground water
monitoring wells installed during the RI and from selected existing
monitoring wells. Table 4-3 provides construction details for
monitoring wells sampled during RI activities. Table 4-4 provides a
summary of ground water samples collected for chemical analysis.
Prior to sampling, at least three well volumes were evacuated using a
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2-inch submersible Rediflow 2 pump. Temperature, specific
conductivity, and pH were measured and recorded during the purging
process. Ground water samples were collected using disposable bailers.

Ground water samples for VOC analysis were collected in two
hydrochloric acid-preserved, 40-milliliter glass vials with septa.
Ground water samples for TPH, floating product, and fuel fingerprint
analyses were collected in nonpreserved 40-milliliter glass vials with
septa. Ground water samples for SVOC analysis were collected in two
sodium-thiosulfate preserved, 1-1i.ter amber glass bottles. Ground
water samples collected for lead analysis were filtered in the field using
a peristaltic pump and disposable filters. Lead samples were collected
in 250-milliliter polyethylene bottles.

AAA. Specific Media Sarmp"I

4.4.4.1 Subsurface Soil Sampling. Soil samples collected from soil
borings drilled during the RI field work were analyzed for VOCs using
EPA Method 8240, SVOCs using EPA Method 8270, and TPH using EPA
Method 8015 Modified.

4.4.4.2 Ground Water Sampling. Ground water samples collected from
soil borings drilled during the RI field work were analyzed for VOCs
using EPA Method 8010/8020 and 8240 for confirmation of detected
compounds, SVOCs using EPA Method 8270, TPH using EPA Method
8015 Modified, and lead using EPA Method 7420.

4.4.4.3 Product Samplig,. Fuel hydrocarbon samples collected from
product monitoring wells were analyzed for fuel fingerprint using EPA
Method 3510/8000.

4.4.5 Field Ouality Assurance/Ouality Control (OA/OC)

The following subsections describe the quality assurance/quality
control (QA/QC) procedures employed during RI field activities at the
NVANG Base.

4.4.5.1 Field Procedure Documentation. Daily log books were kept
documenting field activities and field GC operation. Ground water
monitoring information was recorded on ground water monitoring
forms, and well development information was recorded on well
development forms. The ground water monitoring and well
development forms were kept in a bound notebook.
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4.4.5.2 Equipment Decontamination. Before use, all soil sampling
equipment that would directly contact the samples was scrubbed with a
solution of tap water and Alconox, and rinsed with tap water, pesticide
grade methanol, and ASTM Type I water. The submersible pump used
for purging the monitoring wells was decontaminated by pumping
Alconox solution followed by tap water through the pump and tubing.
The auger flights were decontaminated before each use by steam
cleaning.

4,4.5.3 Field QA/OC Samples. Field duplicate samples and field and
trip blanks were submitted to the analytical laboratory to provide the
means to assess the quality of the data resulting from the field
sampling program. Field blanks were collected at the frequency of one
every two days, and trip blanks were collected at the frequency of one
per cooler per day. Field and trip blank samples were analyzed to
check for contamination associated with sampling procedures and/or
ambient conditions at the site. Duplicate samples were collected at the
frequency of 10 percent of the original number of samples. Equipment
blanks were prepared at the frequency of one every two days to
determine the adequacy of the equipment decontamination
procedures. QA/QC samples were submitted using nonindicative
sample identifiers to provide a QA check on analytical procedures and
results.

Matrix spike samples provide information about th.e- effect of the
sample matrix on the analytical methodology. Matrix spike analyses
were performed within the analytical laboratory. All matrix spikes
were performed in duplicate. One matrix spike/matrix spike duplicate
was designated for every 20 samples per sample matrix (ground water
and soil).

QC for field measurements (pH and specific conductance) consisted of a
premeasurement calibration and a postmeasurement verification
using standard reference solutions, in accordance with the
manufacturer's recommendations. These procedures were performed
at least once per day.

Holding times fox water and soil samples are summarized in Table 4-5.
Holding times are defined as the maximum length of time that
samples may be held before the completion of analytical protocols. All
samples were chilled in a temperature range between 20 and 4'C and
were maintained at that temperature through transport and
subsequent stornge at the analytical laboratory.

4.4.5.4 Ground Water_ ample Preservation. Samples collected for VOC
analysis were preserved with no more than two drops of a 1:1 solution
of hydrochloric acid per 40-milliliter glass VOC vial. The vial had
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TABLE 4-5

Summary of Holding Times for Water and Soil Samples

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Parameter Holding Time

Volatile Organic Analyze within 14 days of collection.
Compounds

Lead Analyze within 6 months of collection,

Total Petroleum Extract within 14 days of collection and analyze within
Hydrocarbons 40 days of extraction.

Semivolatile Organic Extract within 14 days of collection and analyze within
Compounds 40 days of extraction.

Soil Samples

Volatile Organic Analyze within 14 days of collection.
Compounds

Total Petroleum Extract within 7 days of collection and analyze within
Hydrocarbons 40 days of extraction.

Semivolatile Organic Extract within 14 days of collection and analyze within
Compounds 40 days of extraction.
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Teflon-lined septa within the lid. Samples collected for TPH analysis
were collected in 40-milliliter glass vials with Teflon septa. Samples
collected for SVOC analysis were stored in a 1-liter amber glass bottle
with a Teflon-lined lid. Samples collected for lead analysis were
preserved in a 200-milliliter polyethylene container. All ground water
samples were stored in ice chests with enough ice to maintain samples
at a temperature less than 4VC.

4.4.5.5 Soil Sample Pres.ervation. All soil samples submitted for
laboratory analysis were contained in brass sleeves. Immediately upon
removal from the split-spoon sampler, the ends of the filled brass
sleeves were covered first with Teflon (a moisture barrier) and then
with a fitted plastic cap. Samples were then placed in individual
Gladlock bags and stored in an ice chest with enough ice to maintain

samples at a temperature of less than 40 C.

4.5 Location and Elevation Survey

Locatic and elevation surveys at the NVANG were performed by
Pyramid Engineers & Land Surveyors, Inc., of Reno, Nevada. The
locations of RI wells and soil borings were tied into the state plane
coordinate system using control points previously surveyed during the
SI. The elevations of soil borings and monitoring wells were also tied
into control points previously surveyed during the SI. Appendix D
contains coordinates and elevations of soil borings and monitoring
wells surveyed diring the RI.

4.6 Investigation Derived Wastes

Wastes generated during the RI field investigation consisted of soil
cuttings from drilling activities, well equipment decontamination
water, development water, and solid wastes.

Drill cuttings from each well were segregated and contained in labeled,
55-gallon steel drums at the time of drilling. Well development waters
were also segregated by well and contained in 55-gallon steel drums.
The drums were moved from each IR•P site to a centralized staging area
at the Base. Recommendations regarding disposition of drill cuttings
are provided in Appendix G.

Equipment decontamination water was contained in a 4,000-gallon
polyethylene tank. At the completion of sampling activities, on May
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26, 1995, water samples were collected from the tank using a disposable
bailer. 'he samples were submitted for laboratory analysis and were
analyzed for VOCs using EPA Method 8010/8020, TPH using EPA
Method 8015 Modified (JP-4 and gasoline standards), and metals
including cadmium, chromium, copper, lead, nickel, and zinc using
EPA Method 6010. These analytical methods were chosen according to
City of Reno guidelines and based on conversations with Mr. Dennis
Dobyns, Environmental Control Section, City of Reno.

According to Mr. Dennis Dobyns, water contained in the tank had to
meet drinking water standards to be acceptable for discharge into the
sanitary sewer. Analytical results of tank water samples indicated that
benzene was the only compound detected at a concentration above
federal drinking water MCLs. No federal drinking water MCLs are
available for TPH.

Water contained in the tank was resampled on June 20, 1995. The
sample was analyzed for BTEX using EPA Method 8240, and TPH using
EPA Method 8015 Modified (gasoline standard). TPH was not detected
above detection limits, and BTEX were detected at concentrations lower
than federal drinking water MCLs. Based on these results, the water
contained in the tank was discharged to the sanitary sewers at the
NVANG Base. Analytical results for both rounds of tank water
sampling are includ-d in Appendix G.

Well development and sample purge water was containerized in
55-gallon steel drums. Recommendations regarding disposition of this
conLainerized water are provided in Appendix G.

Solid wastes generated during the RI field work (paper and plastic)
were disposed of with regular Base trash.

4-21

L •••. _ __-. . . ,• •i-,• -a• •-- :2 .' • .•- i' " j•"" •.. .: •-•- ..



FINAL

SECTION 5.0

INVESTIGATION FINDINGS

The following section presents a summary of RI findings at the
NVANG Base, including information regarding basewide geologic and
hydrologic conditions, background soil and ground water quality, and
site characterization findings for IRP Sites 4, 5. 7, and 14. This section
also provides conclusions based on the findings for the four IRP sites
investigated.

5.1 Basewide Geologic and Hydrogeologic Investigation Results

Review of data collected during both R! and SI drilling activities
suggests that the near-surface geology consists of lacustrine silty clay
underlain by alluvial sand and gravel. A fence diagram for the entire
base was prepared by ORNI/ETS as par. of the Si (Figur- 5-I). The

fence diagram illustrates some of the relatknxships between the surface
siltv clay and underlying alluvium. On the ;western side of the Base,
the surface silty clay is underlain by a fine-grained sand unit containing
varying amounts of site. This fine-grained -,and unit progressive thins
and becomes coarser grained from west to east- The fine-grained sand
is underlain by a well-graded gravelly sand with varying amounts of

gravel and cobbles. The top of the gravelly sand unit is typically
encountered at depths ranging from "5 to 10 feet below ground surface
(bgs) and is the most hydrologically significant unit at the Base, based
on aquifer testing, as discussed below.

Ground water occurs in the course grained alluvium (sand and
gravelly sand) at the Base. The surface silty clay layer acts as a confining
unit for the underlying coarse grained alluvium in areas at the
NVANG Base where the elevation of the piezometric surface in the
coarse grained alluvium is above the base of the surface silty clay layer.
In these areas, ground water is initially encountered immediately
below the bottom of the surface silty clay layer. After this layer is
penetrated by a borehole or well, water levels rise to elevations above
the bottom of the confining unit.

Water level measurements were measured during both SI and RI
activities for the purpose of preparing potentiometric maps for the
Base. Figures 5-2 through 5-4 are potentiometric maps for the Base and
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were constructed based on data collected during SI activities for the
months of December 1992, February 1993, and March 1993. Figures 5-5,
5-6, and 5-6A present potentiometric maps based on data collected
during RI activities in May 1995, August 1995, and November 1995. It
is apparent that the RI potentiometric maps are less detailed than those
constructed based on SI data. The reason for this difference in detail is
that all of the piezometers constructed during the SI had been
abandoned prior to the start of RI field work. Additionally, several SI
monitoring wells had been either destroyed and/or covered up by
various construction activities at the Base. Table 4-3 presents a
summary of the remaining monitoring wells at the Base.

Despite the difference in degree of detail, all of the potentiometric maps
presented illustrate the general east-southeast direction of ground
water flow at the Base. Additionally, it appears that only minor
variation (i.e., generally less than 2 feet) has occurred in water levels
measured at individual monitoring wells during the period December
1992 through November 1995.

Hydraulic testing was performed by ORNL/ETS as part of the SI for the
Base to determine the overall hydraulic properties of the aquifer.
Figure 5-7 shows the monitoring wells at which aquifer testing was
conducted. Estimated transmissivity values of the shallow aquifer at
the Base range from 39 to 3,110 feet squared per day, as summarized on
Table 5-1.

Ground water monitoring has been performed at three monitoring
wells located adjacent to IRP Site 12 - Aircraft Parking Apron Area
(monitoring wells MW08, MW26, and MW27). IRP Site 12 - Aircraft
Parking Apron Area was previously investigated by OpTech, as detailed
in Section 2.2.2 of this report. Table 5-2 summarizes the monitoring
results of these monitoring wells, including data collected during RI
monitoring activities. The most significant finding is the historic
detection of TCE, and its byproducts cis-1,2-dichloroethylene (cis-1,2-
DCE) and trans-1,2-dichloroethylene (trans-1,2-DCE) in ground water
samples collected from monitoring well MW08. TCE has occasionally
been detected in monitoring well MW08 ground water samples at
concentrations ranging from 1 to 27 4g/l. The current MCL for TCE is 5
gg/l. Other VOCs have also been detected in Site 12 - Aircraft Parking
Apron Area ground water samples: 1,1-dichlioroethane, 1,1,1-
trichloroethane, and 2-butanone. Neither these other VOCs nor cis-
and trans-1,2-DCE have been detected at concentrations exceeding their
respective MCLs.

5-6



> >ý
0 Z C4 C' = I

LU -

0000 C4 C 0

U)U

P. 0
> CD ND C)~ C) CD CD w

0N 04 CA 000
0 Z

U <u -

uu

LI-
N eU

60
C;

Lr))

0, 0

~ K;

H a'

LUU

0~
C) C4 C in

r u

5-7.



Z -• L_ _ ,4 _-

, .

-

o -

"E -

S. . . . . . C

- --



S IINA 3R SITE 1

- - BAE BON5 R
I.~2 I.,OIOIGWELLC~O

0W3 a5 0

4 9 39.4

SITEIOETI SURFACE, 90
FIUR 9.4 MAY 1995b

F;\Rk4ESH~0\REO\ 52ndTAC]CA RECNNASSACE GOUPF43
NEWRENO\9S33B5-5.W 439G5.85O NEAD

5-SIE9

- - -E-



*MMTMTTMMMr 'MWzzzizz

SIT3 SITE 14
SITE 5

WW2 W17 NMWl2A
43 a0 i/W1 4396.88 4396.3

M30 9
VW2 SIE34 9 *396.39.

4 96.26 vl ' . .W ...

2 396.1C 4395.658 -
76.....SITE 2:

I74/L vwiz
l 903 439/83

56 aHX. ..... . . . ý
5 66r

. . . . . ....8.

VW~-28
S'ITE 4

VW02~ SITE W279

72 0 4393.24 W '26

EXPLANATION

SORIGINAL. IRP SITE'1_- BASE BOUNDARY
15 30 W02 (t MONITORING WELL LOCATION

FEETGRUDWTRFO 
DIETN

POTENTIOMETRIC SURFACE,
FIGURE 5-6 AUGUST 1995

F:\HOE\HARN\REO\152nd TACTICAL RECONNAISSANJCE GROUP ERM
NFWNHOM\SHARO5AENO\ NYA.NG, RENO, NEVADA

5-10



I ulII SITE SITE 12

SITE rJi 5 ~E74~

I. IN317 MW12

4397 74 "62

~ ORIGINA SITESI2

- - EAS BOUOA76

*~~5 
---- L GRUD WTER LOW DIECIO

POTETIOMTI SURFACE2

152nd TATCL4CNASAC RU R

143 4- 1



9OM0w .

A Tw Aqie Tetn Locations

AQIEAESIGLCAINTN

FIGURE~~~~T 
SIT7 

LOA2N FCOSSCIN
152d ACICL ECONASSNC GOU

r\O86~nO NVp REO NVD
N~t~NOIE3 C3WG0

05-AT



FINAL

5.2 Background Sampling Results

The ORNL/ETS SI included collection of background soil and ground
water samples. The following sections summarize the results of
ORNL/ETS's background investigation.

5.2.1 Background Soil Investigation Results

ORNL/ETS drilled and sampled two background soil borings during SI
investigation activities. The borings were subsequently completed as
monitoring wells MWO1 and MW02 (Figure 5-5). The background soil
boring sites were placed in areas reported to have had no waste
management activities and in areas upgracdient of the IRP sites under
investigation.

Four soil samples were collected for chemical analysis from the boring
located at monitoring well site MWO1 at depths of 2, 4, 6, and 8 feet bgs.
Three soil samples were collected for chemical analysis from the boring
located at monitoring well site MW02 at depths of 4, 6, and 8 feet bgs.
The soil samples analyzed for both VOCs and SVOCs.

Three VOCs were detected in background soil samples: chloroform
(2 pg/kg), methylene chioride (200 .tg/kg), and acetone (4,400 sag/kg).
Two SVOCs were detected in background soil samples:
bis(2-ethylhexyl)phthalate (44 ýo 69 jtg/kg) and 4-nitrophenol
(43 jg/kg).

5.2.2 Background Ground Water Investigation Results

ORNL/ETS collected background ground water samples from
monitoring wells MWO1 and MW02 during two sampling rounds
during SI investigation activities. Three VOCs were detected in
background ground water samples: chloroform (2 pig/1), toluene
(1 4ig/l), and carbon disulfide (9 lug/l). Three SVOCs were detected in
background ground water samples: di-n-butyl phthalate (1 to 2 g-g/l),
butylbenzyl phthalate (1 jig/l), and diethyl phthalate (1 ýIg/l).

5.3 Site 4 - Former FTA

The following is a description of RI activities at IRP Site 4 - Former
FTA, including geologic and hydrologic investigation results, screening
results, soil and ground water investigation results, and conclusions.

5-13
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5.3.1 Geologic and Hydrologic Investigation Results

The subsurface lithologies encountered at Site 4 - Former FTA are fill
material, yellowish-brown to gray silty clay with occasional sand, light-
gray to gray-brown, fine- to medium-grained, poorly graded sand, and
very dark gray, well-graded sandy gravel with occasional cobbles. The
geologic cross section presented in Figure 5-8 was constructed using
lithologic data from monitoring wells MW02, MW03, MW04, and
MW28.

Approximately 2 feet of fill material •re present across the entire site.
The underlying silty clay is approximately 2 feet thick across most of
the site but thickens to 5 feet in monitoring well MW04 on the eastern
edge. The underlying poorly graded sand averages about 4 feet in
thickness at Site 4 - Former FTA and gradually thickens to the
southwest. Thickness of the water-bearing, well-graded sand was nut
determined because none of the monitoring wells penetrated through
it completely.

Water level elevation data collected at Site 4 - Former FTA monitoring
wells were evaluated and the ground water flow direction was
determined to be to the east during RI field work (late May 1995) and
during quarterly monitoring conducted at the site (mid-August 1995
and November 1995). Potentiometric surface maps for the entire
NVANG Base are presented in Figures 5-3, 5-6, and 5-6A.

Confined aquifer conditions were encountered during drilling of the RI
soil borings and monitoring wells at this site. The surficial silty clay
layer serves as the confining unit for the underlying sand/gravelly
sand aquifer. Figure 5-8 illustrates that water level elevations
measured in monitoring wells MW04 and MW28 are approximately 4
feet above the base of the confining unit.

5.3.2 Screening Results

Appendix B presents the results of field screening of soil samples and
ground water samples using the field CC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.3.3 Soil Investigation Results

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings SB4-1 through SB4-7,

5-14



ca

cc~-~) c

A')S

.5;)

0,L

I.-j

5-15



FINAL

located at Site 4 - Former FTA. Soil sample and screening procedures
are described in detail in Section 4.4. Table 5-3 summarizes the soil
sampling program for chemical analysis.

Chain-of-Custody Records are included in Appendix E. Complete
analytical results for soil samples collected from soil borings drilled at
Site 4 - Former FTA are available at the locations specified in Appendix
F. Summaries of detected compounds from the laboratory analysis are
presented in Tables 5-4 through 5-6. The summary data are presented
by soil boring number and depth at which each sample was collected.
The identifier for each sample is indicative of sample cullection depth.
For example, sample identifier SB4-4-5.5 denotes the soil sample
collected at soil boring SB4-4 at a depth of 5.5 to 6.0 feet bgs.

5.3.3.1 Volatile Organic Compounds. Several VOCs were detected in
soil samples collected from soil borings SB4-2 and SB4-4 through SB4-7:
acetone (24 to 1,910 .g/kg), benzene (79 jig/kg), 2-butanone (475 to 1,160
jig/kg), chlorobenzene (245 to 2,350 jig/kg), ethylbenzene (58 to 3,400
jg/kg), toluene (120 jg/kg), and xylenes (976 to 12,000 jig/kg). In
general, the highest VOC concentrations in Site 4 - Former FTA soil
samples were detected in sample SB4-5-7.5 (Table 5-4 and Figure 5-9).

5.3.3.2 Semivolatile Organic Compounds. SVOCs were detected only in
soil samples collected from soil boring SB4-5. The following SVOCs
were detected in one or more soil samples collected frcm this soil
boring: 1,2,4-trichloroben.zene (2,640 to 10,500 jg/kg), 1,2-
dichlorobenzene (2,940 to 22,500 [ig/kg), 1,3-dichlorobenzene (1,170 to
8,320 jig/kg), 1,4-dichlorobenzene (1,220 to 8,960 jig/kg),
2,4-dichlorophenol (240 jg/kg), 2-methylnaphthalene (634 to 728
jig/kg), and 4-methylphenol (659 to 714 jig/kg). In general, the highest
SVOC concentrations in Site 4 - Former FTA soil samples were detected
in soil sample SB4-5-/.5 (Table 5-5 and Figure 5-9).

5.3.3.3 Total Petroleum Hydrocarbon. TPH were detected at
concentrations ranging from 3.42 to 1,400 milligrams per kilogram
(mg/kg) in soil samples collected from soil borings SB4-3, SB4-5, and
SB4-6. The highest TPH concentration in Site 4 - Former FTA soil
samples was detected in soil sample SB4-5-7.5 (Table 5-6 and
Figure 5-10).

5.3.4 Ground Water Investigation Results

Ground water samples were collected from Site 4 - Former FTA in May
1995 from monitoring wells MW03, MW04, MW05, MW28, and
MW29. Monitoring wells MW04, MW05, MW28, and MW29 were
resampled in July 1995 for VOC analysis due to quality control

5-16
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TABLE 5-3

Summary of Site 4 - Forner ITA Soil and Ground Water Sample Collection Activities

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Matrix Location Identifier Date Sampled Samphng Depths*, feet below ground level

S134-1 5/16/95 1.5, 3.5, 5.5, 9.5

S134-2 5/17/95 2, 3.5, 5.5, 7.5

S134-3 5/17/95 1.5,3.5,5.5

Soil S154-4 5/16/95 1.5, 3.5, 5.5, 7.5, 9

S14-5 5/16/95 1.5, 3.5, 5.5,7.5.9

5134-6 5/16/95 1.5, 5.5, 7.5, 10, 11.5

S134.7 5/17/95 1.5, 3.5, 5.5, 7.5

5/14/95
MW03 8/23/95 NA

11/16/95

5/25/95

MWO4 7/12/95** NA
8/23/95
11/15/95

5/24/95

MW05 7/13/95* NA
8/24/95

Ground Water 11/16/95

5/24/95

MW28 7/12/95"* NA
8/23/95
11/15/95

5/24/95

MW29 7/12/95"* NA8/23/95

11/15/95

* Sample depth listed is at the top of a 6-inch sample interval

= Resampling date
NA = not applicable
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TABLE 5-6
Total Petroleum Hydrocarbons Detected in Site 4 - Former FTA Soil

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number j TPH, mg/kg

SB4-1-3.5 05/16/95 88262 ND

SB4-1-5.5 .. 05/16/95 . 88263 ND
SB4-1-9.5 05 /16,/95 88264 I!ND
SB4-1-9.5" 05/16/95 88265 ND

05/17 88281 ND

SB4-2-5.5 05/17/95 88282 ND

SB4-2-5.5 05/17/95 88283 ND

SB4-3-1.5 05/17/95 88278 ND

SB4-3-3.5 05/17/95 88279 ND

SB4-3-5.5 05/17/95 88280 3.42

SB4-4-5.5 05/16/95 88272 ND

SB4-4-7.5 05/161/95 88273 ND

SB4-4-9.0 05/16/95 88274 ND

SB4-4-9.0" 05/16/95 88275 ND

SB4-5-5.5 05/16/95 88269 324

S84-5-7.5 05/16/95 88270 1400

SB4-5-9.0 05/16/95 88271 178

SB4-6-5.5 05/16/95 88266 ND

SB4-6-10.0 05/16/95 88267 192

SB4-6-11.5 05/16/95 88268 ND

SB4-7-3.5 05/17/95 88288 ND

SB4.-7-5.5 05/17/95 88285 ND

SB4-7-7.5 05/17/95 88286 ND
[l Cleanup Level 210

* - duplicate

mg/kg = milligrams per kilograms
TPH = total petroleum hydrocarbons

ND = not detected 5-21
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problems encountered by the analytical laboratory. For the purpose of
this RI Report, the analyiical data for the July 1995 sampling event
supersede the VOC analysis of the original RI samples collected in May
1995. Quarterly monitoring rounds were conducted at the site in
August 1995 and November 1995.

Ground water sampling and screening procedures are described in
detail in Section 4.4. T le 5-3 summarizes the ground water sampling
program for chemical a-.alysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 4 - Former FTA are available at the locations
specified in Appendix F. Summaries of detected compounds from the
laboratory analyses are presented in Tables 5-7 through 5-9. Section
2.3.1 presents a summary of ground water chemical quality data
collected from Site 4 - Former FTA monitoring wells prior to the RI.

5_3.4.1 Volatile Organic Compounds. VOCs were not detected in F.I
ground water samples collected from f,,nitoring well MW03. Several
VOCs were detected in ground water samples collected from
monitoring wells MW04, MW05, and MW28: TCE (0.5 to 12 jtg/l),
benzene (9 to 23 gg/l), ethylbenzene (14 to 150 gg/1), toluene (15 to 50
ý.g/l), total xylenes (0.4 to 690 gg/1), chlorobenzene (1 .tg/l), 1,2-
dichlorobenzene (0.4 to 13 ýig/l), 1,3-dichlorobenzene (0.5 to 4.1 .Ig/l),
and 1,4-dichiorobenzene (0.5 to 5.3 gg/1). Methylene chloride was the
only VOC detected in monitoring well MW29 ground water samples.
Detection of this compound is considered to be indicative of laboratory
contamination because methylene chloride was also detected at a
similar concentration in an associated trip blank (Table 5-7).

Figure 5-11 shows the horizontal extent of benzene in Site 4 - Former
FTA ground water. Figures 5-12, 5-13, and 5-13A show the horizontal
extent of TCE in ground water in the two areas where the compound
has been detected in ground water underlying the NVANG Base:
monitoring well MWO5 at Site 4 - Former FTA and monitoring well
MW08 at Site 12 - Aircraft Parkkig Apron Area.

5.3.4.2 Semivolatile Organic Compounds. SVOCs were not detected in
RI ground water samples collected from monitoring wells MW03 and
MW04. SVOCs were detected in ground water samples collected from
monitoring wells MW05, MW28, and MW29 (Table 5-8). Naphthalene
was detected at concentrations ranging from of 7 to 16 ýig/l in ground
water samples collected from monitoring well MW05. Bis(2-
ethylhexyl)phthalate was detected in ground water samples collected
from monitoring well MW28 at a concentration of 2 bIg/i. 1,2-
dichlorobenzene was detected in ground water samples collected from
monitoring well MW29 at concentrations ranging from 1.5 to 3 Ig/l.
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TABLE 5-9
Total Petroleum Hydrocarbons Detected in Site 4 - Former ETA Ground Water

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, ug/1

MW03 5/14/95 88123 ND

MW03 8/23/95 114163-0007-SA ND

MW03 11/16/95 115997-0001-SA ND

MW04 5/25/95 88867 ND

MW04 8/23/95 114163-0008-SA ND

MW04 11/15/95 115954-0016-SA ND

MW05 5/24/95 88779 2,100

MW05 8/24/95 114200-0002-SA 5,000

MWO5 11 / 16/95 115997-0005-SA 1,300
MW05* 11 /16/95 115997-0006-SA [ 1,000

MW28 5/24/95 88782 ND

MW28 8/23/95 114163-0002-SA ND

MW28 11/15/95 115954-0015-SA ND

MW29 5/24/95 88780 ND

MW29* 5/24/95 88781 ND

MW29 8/23/95 114163-0003-SA ND

MW29 11/15/95 115954-0014-SA ND

* = duplicate

TPH = total petroleum hydrocarbons
pg/l = micrograms per liter
ND = not detected
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5.3.4.3 Total Petroleum Hydrocarbons and Lead. TPH were detected
only in RI ground water samples collected from monitoring well
MW05 (2,100 to 5,000 gg/1), Table 5-9. Lead was not detected in RI
ground water samples collected from monitoring wells MW03, MW04,
MW05, MW28, and MW29.

5.3.5 Conclusions

ERM compared the results of SI and RI soil and ground water chemical
analyses for Site 4 - Former FTA to numerical cleanup standards
developed for the NVANG Base. The development of these cleanup
standards is described in Section 8.0 - Risk Assessment. The purpose of
the comparison was to identify areas of ground water and soils that
may require remediation. The results of the comparison indicated that
the following compounds equaled or exceeded cleanup standards in
one or more RI and/or SI samples:

* Ground water: TCE and benzene; and

* Soil: TPH, 1,2,4-trichlorobenzene (1,2,4-TCB), and 1,4-
dichlorobenzene (1,4-DCB).

Figure 5-14 depicts the approximate area where organic compounds in
soils exceed cleanup standards. This figure also shows the collection
depths of those soil samples in which the TPH, 1,2,4-TCB and 1,4-DCB
exceeded cleanup goals. In general, the area of soils exceeding cleanup
standards is relatively small and is in the immediate vicinity of soil
borings SB4-5, BH14, and BH12. This area is located immediately
upgradient from monitoring well MWO5 and potentially provides a
continuing source of petroleum-derived hydrocarbons and other VOCs
to Site 4 - Former FTA ground water. It is recommended that an FS be
performed for Site 4 - Former FTA soils based on the potential threat to
gtound water quality posed by TPH, 1,2,4-TCB, and 1,4-DCB.

Figure 5-15 depicts the approximate area where organic compounds in
ground water exceed cleanup standards with respect to TCE and
berzene. This area is confined to the imediate vicinity of
monitoring well MW05. When first sampled in March 1992, TCE and
benzene concentrations in monitoring well MW05 ground water
samples were 20 and 18 i'g/l, respectively. Ground water samples
collected from monitoring well MWO5 in July 1995 contained lower
concentrations of TCE and benzene. Because an area of upgradient
soils appear to be the source of benzene and other VOCs to ground
water, remedial activities performed for Site 4 - Former FTA soils is
likely to result in further reduction in concent; -itions of these
compounds in ground water. Therefore, it is recommended that long-
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term monitoring be performed for Site 4 - Former FTA ground water,
based on the limited extent of ground water affected and based on the
current declining concentration trend for TCE and benzene.

5.4 Site 5 - Former FTA

The following is a description of RI activities at IRP Site 5 - Former
FTA, including geologic and hydrologic investigation results, screening
results, soil and ground water investigation results, and conclusions.

5.4.1 Geologic and Hydrologic Investigation Results

The subsurface encountered at Site 5 - Former FTA is comprised of fill
material, yellowish-brown to gray-brown silty clay with occasional
sand, light-gray to gray-brown, fine- to medium-grained, poorly graded
sand, and very dark gray, well-graded sandy gravel with occasional
cobbles and pale-gray to olive-brown sandy silt streaks. The geologic
cross section presented in Figure 5-16 was constructed using lithologic
data from monitoring wells MW17, MW19, MW30, and MW32.

Approximately 3 to 10 feet of fill material is present at Site 5 - Former
FTA. The underlying silty clay reaches a maximum thickness of 6 feet
in monitoring well MW17. At monitoring well MW17, the underlying
well-graded sandy gravel is upwardly fining. At monitoring well
MW19, the silty clay is underlain by 6 feet of well-graded gravelly sand
that contains a 2-foot-thick silt lens. Underlying the gravelly sand is
another 6 feet of poorly-graded, fine-grained, dark-olive sand. Actual
thickness of the water-bearing, well-graded sand was not determined
because none of the monitoring wells penetrated through it
completely.

Water level elevation data collected at Site 5 - Former FTA monitoring
wells were evaluated and the ground water flow direction was
determined to be to the southeast during RI field work (late May 1995)
and during quarterly monitoring conducted at the site (mid-August
1995 and November 1995). Potentiometric surface maps for the entire
NVANG Base are presented in Figures 5-5, 5-6, and 5-6A.

Confined aquifer conditions were encountered during drilling all of
the RI soil borings and monitoring wells at this site. The surficial silty
clay layer serves as the confining unit for the underlying sand/gravelly
sand aquifer. Figure 5-16 illustrates that water level elevations
measured in monitoring wells MW17, MW30, and MW32 are
approximately 2 to 6 feet above the base of the confining unit.
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5.4.2 Screening Results

Appendix B presents the results of field screening of soil samples and
ground water samples using the field GC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.4.3 Soil Investigation Results

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings SB5-1 through SB5-4,
located at Site 5 - Former FTA. Soil sample and screening procedures
are described in detail in Section 4.4. Table 5-10 summarizes the soil
sampling program for chemical analysis.

Complete analytical results for soil samples collected from soil borings
drilled at Site 5 - Former FTA are available at the locations specified in
Appendix F. Summaries of detected compounds from the laboratory
organic analysis are presented in Tables 5-11 and 5-12. The suinmary
data are presented by soil boring number and depth at which each
sample was collected. The identifier for each sample is indicative of
sample collection depth. For example, sample identifier SB5-1-5.5
denotes the soil sample collected at soil boring S135-1 at a depth of 5.5 to
6.0 feet bgs.

5.4.3.1 Volatile Organic Compounds. Several VOCs were detected in
soil samples collected from soil borings SB5-2 through SB5-4: 4-methyl-
2-pentanone (41 gig/kg), acetone (13 to 277 jig/kg), ethylbenzene (211
pg/kg), toluene (255 pg/kg), and xylenes (15 to 2,040 pg/kg). In general.,
the highest VOC concentrations in Site 5 - Former FTA soil samples
were detected in sample SB5-2-2 (Table 5-11 and Figure 5-17).

5.4.3.2 Semivolatile Organic Compounds. No SVOCs were detected in
samples collected from Site 5 - Forrner FTA soil borings.

5.4.3.3 Total Petroleumn Hydrocarbons. TP'H were detected in only two
samples collected from soil boring SB5-2 at concentrations ranging
from 12.5 to 288 mg/kg (Table 5-12 and Figure 5-18).

5.4,4 Ground Water Investigation Results

Ground water samples were collected from Site 5 - Former FTA in May
1995 from monitoring wells MW17, MW30, and MW32. Monitoring
wells MW30 and MW32 were resampled in July 1995 for VOC analysis
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TABLE 5-10

Summary of Site 5 - Foyiner FTA Soil and Ground Water Sample Colilection Activities

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Matrix Location Identifier Date Sampled Sampling Depths%, feet below ground level

S135-1 5/21/95 1.5

SB5-2 5/21/95 2,3.5,5.5,7.5

Soil S135-3 5/21/95 1.5, 3.5, 5.5,7.5

S135-4 5/21/95 1.5, 3.5,5.5, 7.0

5/12/95
MW17 8/24/95 NA

11/14/95

5/25/95

Ground Water MW30 7/13/95 NA
8/22/95
11/14/95

"5/24/95
MW32 7/13/95* NA8/22/95

11/14/95

* Sample depth listed is at the top of a 6-inch interil

Resampling date
NA not applicable
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TABLE 5-12
Total Petroleuwn Hydrocarbons Detected in Site 5 - Formter ETA Soil

152nd Tactical Reconnaissance Groutp, NVANG, Reiio, Nevada

Location Identifier Date Sampled Laboratory Number TPH, mg/kg

SB5-1-1.5 05/21/95 88584 ND

SB5-2-2.0 05/21/95 88574 288

SB5-2-3.5 05/21/95 88575 ND

SB5-2-7.5 05/21/95 88576 12.5

SB5-3-3.5 05/21/95 88577 ND

S135-3*-5.5 05/21/95 88578 ND

S135-3-7.5 05/21/95 88579 ND

S135-4-3.5 05/21/95 88580 ND

SB5-4-5.5 05/21/95 88581 ND

S135-4-5.5* 05/21/95 88582 ND

S135-4-7.0 05/21/95 88583 ND

Clea nup Level 210

* (-UPhicM-Q

nig/kg =milligrams per kilograms
TP H = tOtMi PtOWICU111 hydrocarbMIS
ND not de~tected
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due to quality control problems encountered by the analytical
laboratory. For the purpose of this RI Report, the analytical data for the
July 1995 sampling event supersede the VOC analysis of the original RI
samples collected in May 1995. Quarterly monitoring rounds were
conducted at the site in August 1995 and November 1995.

Ground water sampling and screening procedures are described in
detail in Section 4.4. Table 5-10 summarizes the ground water
sampling program for chemical analysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 5 - Former FTA are available at the locations
specified in Appendix F. A summary of detected compounds from the
laboratory organic analyses are presented in Tables 5-13 and 5-14.
Section 2.3.2 presents a summary of ground water chemical quality data
collected from Site 5 - Former FTA monitoring wells prior to the RI.

5.4.4.1 Volatile Organic Compounds. Several VOCs were detected in
ground water samples collected from monitoring well MW17: benzene
(11 to 14 pig/1), ethylbenzene (3.8 to 20 .tg/l), toluene (3 ýtg/l), and total
xylenes (20 pag/l). Methylene chloride was detected in ground water
samples collected from monitoring wells MW17, MW30, and MW32.
Detection of this compound is considered to be indicative of laboratory
contamination because methylene chloride was also detected at a
similar concentration in an associated trip blank (Table 5-13). Figure
5-19 shows the distribution of benzene in Site 5 - Former FTA ground
water.

5.4.4.2 Semivolatile Organic Compounds. SVOCs were not detected in
RI ground water samples collected from monitoring wells MW17,
MW30, and MW32.

5.4.4.3 Total Petroleum Hydrocarbons and Lead. TPH were not detected
in RI ground water samples collected from monitoring wells MW30
and MW32 (Table 5-14). TPH were detected at concentrations ranging
from 444 to 1,000 ýtg/l in ground water samples collected from
monitoring well MW17. Lead was not detected in RI ground water
samples collected from monitoring wells MW17, MW30, and MW32.

5.4.5 Conclusions

ERM compared the results of SI and RI soil and ground water chemical
analyses for Site 5 - Former FTA to numerical cleanup standards
developed for the NVANG Base. The development of these cleanup
standards is described in Section 8.0 - Risk Assessment. The purpose of
the comparison was to identify areas of ground water and soils that
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TABLE 5-14

Total Petroleum Hydrocarbons Detected in Site 5 - Former FTA Ground Water
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, gg/1

MW17 5/12/95 88079 444

MW17 8/24/95 114200-0001-SA 1,000

MW17 11/14/95 115954-0003-SA ND

MW30 5/25/95 88875 ND

MW30 8/22/95 114124-0002-SA ND

MW30 11/14/95 115954-0004-SA ND

MW32 5/25/95 88868 ND

MW32 8/22/95 114124-0003-SA ND

MW32 11/14/95 115954-0007-SA ND

TPH = total petroleum hydrocarbons
tg/1 = micrograms per liter

ND = not detected
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may require remediation. The results of the comparison indicated that
the following compounds equaled or exceeded cleanup standards in
one or more RI and/or SI samples:

"* Ground water: benzene; and

"* Soil: TPH.

Figure 5-20 depicts the approximate area where TPH in soils exceeds
cleanup standards. This figure also shows the collection depths of
those soil samples in which TPH exceeded cleanup standards. In
general, the area of soils exceeding cleanup standards is relatively small
and is in the immediate vicinity of soil borings SB5-2 and BH6. The
ground surface at soil boring SB5-2 is approximately 3 to 4 feet higher
in elevation than the ground surface at soil boring BH6. Therefore, the
soil horizon containing TPH impacted soil is approximately horizontal
within the area depicted on Figure 5-20.

The area of TPH impacted soil is located in the immediate vicinity of
monitoring well MW17 and potentially provides a continuing source
of petroleum-derived hydrocarbons to Site 5 - Former FTA ground
water. This soil area also lies partially on Airport property and partially
on the NVANG Base. It is recommended that an FS be performed for
Site 5 - Former FTA soils based on the potential threat to ground water
quality posed by TPH and the fact that a portion of the TPI-H impacted
soils lies off-Base.

Figure 5-21 depicts the approximate area where ground water exceeds
cleanup standards with respect to benzene. This area is confined to the
immediate vicinity of monitoring well MW17. Concentrations of
benzene have remained relatively unchanged since the SI (15 ýIg/l in
samples collected in March 1992 and 14 p.g/l in samples collected in
May 1995). Because an area of soil adjacent to monitoring well MW17
appears to be the source of benzene to ground water, remedial activities
performed for Site 5 - Former FTA soils is likely to reduce benzene
concentrations in ground water. However, since a portion of the
estimated extent of benzene impacted ground water lies off-Base, it is
recommended that a FS also be performed for Site 5 - Former FTA
ground water.

5.5 Site 7 - POL Storage Area

The following is a description of RI activities at IRP Site 7 - POL Storage
Area, including geologic and hydrologic investigation results,
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screening results, soil and ground water investigation results, and
conclusions.

5.5.1 Geologic and Hydrologic Investigation Results

The subsurface encountered at Site 7 - POL Storage Area is comprised of
fill material, yellowish-brown to gray-brown silty clay with occasional
sand, light-gray to gray-brown, fine- to medium-grained poorly graded
sand, and very dark gray, well-graded sandy gravel with occasional
cobbles. The geologic cross section presented in Figure 5-22 was
constructed using lithologic data from monitoring wells MW10,
MW06, MW07, MW31, MW23, and MW24.

Up to 4 feet of fill material is present at Site 7 - POL Storage Area. The
underlying silty clay reaches a maximum thickness of 8 feet in
monitoring well MW10. In monitoring well MW23, the silty clay
contains a lens of poorly graded sand. Generally, the silty clay is
underlain by well-graded, sandy gravel that contains a lens of poorly
graded sand between monitoring wells MW31 and MW23. Actual
thickness of the water-bearing, well-graded sand was not determined
because none of the monitoring wells penetrated through it
completely.

Water level elevation data collected at Site 7 - POL Storage Area
monitoring wells were evaluated and the ground water flow direction
was determined to be to the southeast during RI field work (late May
1995) and during quarterly monitoring conducted at the site (mid-
August 1995 and November 1995). Potentiometric surface maps for the
entire NVANG Base are presented in Figures 5-5, 5-6, and 5-6A.
Confined aquifer conditions were encountered during drilling of the RI
soil borings and monitoring wells at this site. The surficial silty clay
layer serves as the confining unit for the underlying sand/gravelly
sand aquifer. Figure 5-22 illustrates that water level elevations
measured in monitoring wells at the site are approximately 2 to 6 feet
above the base of the confining unit. Unconfined aquifer conditions
were encountered in the gravel backfill within the UST excavation
area. At this location, the confining ,'clty clay layer has been removed
during the excavation process.

5.5.2 Screening Results

A surface geophysical survey using a magnetometer and ground
penetrating radar was used to locate the surface extent of four USTs and
associated piping at IRP Site 7 - POL Storage Area, and the extent of the
excavated area around the tanks, The approximate area of the
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excavation was mapped and is presented on all of the illustrations
presented in this section.

The survey confirmed that the USTs were 10 feet in diameter and that
approximately 3 feet of horizontal clearance exist between adjacent
tanks. A subsurface electric power line was detected within the eastern
end of the excavation, approximately 15 feet from the eastern end of
the USTs. Presence of the power line provided a major constraint for
drilling within the excavation.

Appendix B presents the results of field screening of soil samples and
ground water samples using the field GC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.5.3 Soil Investication Results

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings SB7-1 through SB7-12
located at Site 7 - POL Storage Area. Soil sample and screening
procedures are described in detail in Section 4.4. Table 5-15
summarizes the soil sampling program for chemical analysis.

Complete analytical results for soil samples collected from soil borings
drilled at Site 7 - POL Storage Area are available at the locations
specified in Appendix F. Summaries of detected compounds from the
laboratory organic analysis are presented in Tables 5-16 through 5-18.
The summary data are presented by soil boring number and depth at
which each sample was collected. The identifier for each sample is
indicative of sample collection depth. For example, sample identifier
SB7-3-5.5 denotes the soil sample collected at soil boring SB7-3 at a
depth of 5.5 to 6.0 feet bgs.

5.53.1 Volatile Organic Compounds. Several VOCs were detected in
soil samples collected from soil borings SB7-1 through SB7-12: acetone
(15 to 547 jig/kg), benzene (12 to 2,800 pug/kg), chloroform (9 to 12
pg/kg), ethylbenzene (30 to 37,900 jig/kg), methylene chloride (15 to 34
pjg/kg), toluene (5 to 20,100 jig/kg), TCE (2 jig/kg), and xylenes (11 to
258,000 [ig/kg). In general, the highest VOC concentrations in Site 7 -
POL Storage Area soil samples were detected in samplt SB7-7-l.5 (Table
5-16 and Figure 5-23). Figure 5-24 shows the areal and vertical
distribution of benzene in soils.

5.5.3.2 Semivolatile Organic Compounds. SVOCs were detected in soil
samples collected from soil borings SB7-1, SB7-2, SB7-3, S137-5, SB7-7,
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TABLE 5-15

Summary of Site 7 - POL Storage Area Soil and Ground Water Sample Collection Activities
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Matrix Location Identifier Date Sampled Sampling Deptlh%, feet below ground level

S137-1 5/19/95 2,3.5,5.5, 7.5

SB7-2 5/19/95 1.5, 3.5,5.5,7.5

SB7-3 5/19/95 1.5, 3.5, 5.5, 7.5

SB7-4 5/19/95 1.5, 3.5, 5.5, 7.5

SL7-5 5/20/95 1.5, 3.5,5.5, 7.5

SU7-6 5/20/95 1.5#, 3.5, 5.5#

Soil SU7-7 5/20/95 1,5, 3.5"**, 5.5, 7.5

SB7-8 5/20/95 3,5.5, 7.5"'

S117-9 5/23/95 1.5, 3.5, 5.5, 7.5, 8.0".

SB7-10 5/2-3/95 0.5, 4,5.5,7

S117-11 5/2-3/95 1.5,3.5, 5.5, 6.5-'

5117-12 5/22/95 1.5, 3.5, 5.5, 7.5

5/13/95
MW06 8/24/95 NA

11/16/95

5/13/95
MW07 8/24/95 NA

11/1/95

5/14/95
MWI0 8/23/95 NA

11/16/95

5/14/95
Ground Water MW23 8/22/95 1NA

11/15/95

5/25/95

MW24 7/13/95" NA8/22/95
11/15/95

5/25/95
MW25 8/25/95 NA

11/17/95

5/25/95
MW31 8/24/95 NA

11/16/95

T-1 NA NA

T-2 NA NAlProduct_,

1-3 (extraction well) NA NA

______ t.48/25/1995 ]NT-4 8i5/999NA
-L 11/17/95

-- Sample depth listed is a the top of a winch sample interval
"- Re1amnp1ing date
"F Field gas chromatngraph only

NA not applicable "
$t No lield gaschronahtgraph analysls performed
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TABLE 5-13

Total Petroleum Hydrocarbons Detected in Site 7 - POL Storage Area Soil

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, mg/kg

SB7-1-3.5 05/19/95 88443 7.6

SB7-1-5.5 05/19/95 88444 1,000

SB7-1-7.5 05/19/95 88445 24

SB7-2-3.5 05/19/95 88446 560

SB7-2-3.5* 05/19/95 88447 210

SB7-2-5.5 05/19/95 88448 380

SB7-2-7.5 05/19/95 88449 440

SB7-3-3.5 05/19/95 88434 222

SB7-3-5.5 05/19/95 88435 184

SB7-3-5.5* 05/19/95 88436 141

S17-3-7.5 05/19/95 88437 10.8

SB7-4-3.5 05/19/95 88438 ND

SB7-4-5.5 05/19/95 88439 ND

SB7-4-7.5 05/19/95 88440 ND

SB7-5-3.5 05/20/95 88587 ND

S137-5-5.5 05/20/95 88588 306

SB7-5-7.5 05/20/95 88589 1,010

SB7-6-1.5 05/20/95 88590 ND

SB7-6-3.5 05/20/95 88591 4.31

S87-6-5.5 05/20/95 88592 ND

SB7-7-1.5 05/20/95 88593 ! 5,520

SB7-7-5.5 05/20/95 88594 144

SB7-7-.7.5 05/20/95 88595 i 93

Cleanup Level 210
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TABLE 5-18
Total Petroleum Hýydrocarbons Detected in Site 7 - POL Storage Area Soil

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, mg/kg

S137-8-3 05/20/95 88597 ND

SB7-8-5.5 05/20/95 88598 ND

537-8-5.5* 05/20/95 88599 ND

SB7-9-1.5 05/23/95 88645 3.58

SB7-9-3.5 05/23/95 88646 ND

SB7-9-5.5 05/23/95 88647 ND

SB7-10-4.0 05/23/95 88648 ND

SB7-10-5.5 05/23/95 88649 110

SB7-10-5.5* 05/23/95 88650 107

SB7-10-7.0 05/23/95 88651 170

SB7-11-1.5 05/23/95 88652 765

SB7-11.3.5 05/23/95 88653 70

SB7-11-5.5 05/23/95 88654 908

5B7-12-3.5 055/22/95 88641 ND

SB7-12-5.5 05/22/95 88642 ND

5B7-12-7.5 05/22/95 88643 ND

SB7-1.-27.5* 05/22/95 1 88644 ND

Cleanlup Level 210

* = duplicate

mg/kg = milligrams per kilograms
TPH = total petroleum hydrocarbons
ND not detected
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SB7-9, and S17-11. The following SVOCs were detected in one or more
soil samples collected from these soil borings: 2-methylnaphthalene
(110 to 4,290 f.g/kg), acenaphthene (69 to 190 ýtg/kg), anthracene (100 to
840 gg/kg), benzo(a)anthracene (220 to 2,800 gg/kg), benzo(a)pyrene
(120 to 2,400 jtg/kg), benzo(b)fluoranthene (100 to 3,300 rig/kg),
benzo(g,h,i)perylene (52 to 2,000), bis(2-ethylhexyl)phthalate (50 jig/kg),
carbazole (47 to 940 jtg/kg), chrysene (240 to 3,900 pg/kg),
dibenzo(a,h)anthracene (70 to 890 lig/kg), dibenzofuran (54 to 300
jig/kg), fluorene (68 to 6,200), fluoranthene (51 to 280 jtg/kg),
indeno(1,2,3-cd)pyrene (65 to 2,300 jig/kg), naphthalene (110 to 1,540
jtg/kg), phenanthrene (64 to 5,900 jig/kg), pyrene (72 to 9,900 jig/kg). In
general, the highest SVOC concentrations in Site 7 - POL Storage Area
soil samples were detected in duplicate soil sample SB7-2-3.5 (Table 5-17
and Figure 5-25). Figures 5-26A and 5-26B show the areal and vertical
distribution of selected SVOCs in soils.

5.5.3.3 Total Petroleum Hydrocarbons. TPH were detected in soil
samples collected from soil borings SB7-1 through SB7-3 and SB7-5
through SB7-11 at concentrations ranging from 3,58 to 5,520 mg/kg
(Table 5-18 and Figure 5-25).

5.5.4 Ground Water Investigation Results

Ground water samples were collected from Site 7 - POL Storage Area in
May 1995 from monitoring wells MW06, MW07, MW10, MW23,
MW24, MW25, and MW31. Monitoring well MW24 was resampled in
July 1995 for VOC analysis due to quality control problems encountered
by the analytical laboratory. Monitoring well MIW31 was also
scheduled for resampling but was inadvertently omitted from the July
1995 monitoring event. For the purpose of this RI Report, the
analytical data for the July 1995 sampling event supersede the VOC
analysis of the original RI samples collected in May 1995. Quarterly
monitoring rounds were conducted at the site in August 1995 and
November 1995.

Ground water sampling and screening procedures are described in
detail in Section 4.4. Table 5-15 summarizes the ground water
sampling program for chemical analysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 7 - POL Storage Area are available at the
locations specified in Appendix F. Summaries of detelcted compounds
from the laboratory organic analyses are presented in Tables 5-19
through 5-21. Section 2.3.3 presents a summary of ground water
chemical quality data collected from Site 7 - OL Storage Area
monitoring wells prior to the RI.
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TABLE 5.21
Total Petroleum Hydrocarbons Detected in Site 7 - POL Storage Area Ground Water

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, pg/I

MW06 5/13/95 88090 ND

MW06* 5/13/95 88091 ND

MW06 8/24/95 114200-0003-SA 7,500

MW06 11 / 16/95 115997-0009-SA 11,000

MW07 5/13/95 88093 1,340

MWO7 8/24/95 114200-0007-SA 38,001)

MW07 11/26/95 115997-0007-SA 21,000

MW10 5/14/95 88124 ND

MW10 8/23/95 114163-0006-SA ND

MW10 11/16/95 115997-0003-SA ND

MW23 5/14/95 88126 433

MW23 8/22/95 114124-0008-SA ND

MW23 11/15/95 115954-0013-SA ND

MW24 5/25/95 88873 NI)

MW24 8/22/95 114124-0004-SA ND

MW24 11/15/95 115954-0012-SA ND

MW25 5/13/95 88092 4,490

MW25 8/25/95 114231 -000 1-SA 17,000

MVW25 11/17/95 116019-0002-SA 28,0(00

MW31 5/25/95 88870 ND

MW31 8/24/95 1 14200-0005-SA 930

MW31* 8/24/95 1 14200-0006-SA 730

MW31 11 / 16/95 1159-)7-0008-SA 770

T-4 8/25/95 11423 1-0003-SA 75,00(0

T-4* 8/25/95 114231 -0004-SA 46,000

T-4 11 / 17/95 116019-0003-SA 6,700{}

* duplicate

I 1'I I tt taol pvetroklunm hydr)carbl)ns
pg/I - microgramIls per liter

ND - nut detected
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5.5.4.1 Volatile Organic Compounds. Several VOCs were detected in RI
ground water samples collected from monitoring wells MW06, MW07,
MW25, and product monitoring well T-4: benzene (15 to 1,300 jtg/i),
ethylbenzene (9 to 370 jig/I), toluene (9 to 2,000 jg/l), total xylenes (16
to 1,500 pg/1), 1,1-Dicloroethane (1.2 pg/1), (Table 5-19). Figure 5-27
shows the distribution of benzene and toluene in Site 7 - POL Storage
Area ground water. Methylene chloride was detected in ground water
samples collected from monitoring wells MW24 and MW31. Detection
of this compound is considered indicative of laboratory contamination.

5.5.4.2 Seiivolatile Organic Compounds. SVOCs were detected in RI
ground water samples collected from monitoring wells MW07 and
MW25: 2,4-dimethylphenol (12 jg/1), 2-methylnaphthalene (18 to 63
jug/l), bis(2-ethylhexyl)phthalate (14 to 1,700 jg/i), and naphthalene (22
to 53 jig/I), (Table 5-20). Figure 5-27 shows the distribution of bis(2-
ethylhexyl)phthalate in Site 7 - POL Storage Area ground water.

5.5.4.3 Total Petroleum Ilydrocarbos and Leiid. TPIt were detected in
RI ground water samples collected from monitoring wells MW07,
MW23, MW25, and product recovery well T-4 at concentrations
ranging from 433 to 75,000 [ig/I (Table 5-21). 1,ead was not detected in
RI ground water samples.

5.5.4.4 RI Product Thi.ckness and Characterization. Floating product
thickness was measured in Site 7 - POL Storage Area wells during RI
field activities. Figure 5-28 presents the locations at which floating
product was detected and thickness of product encountered during late
May 1995, August 1995, and November 1995. Product thickness was
measured using an interface probe. Approximately 6 feet of floatilig
product was measured in product monitoring well T-1 and product
recovery well T-3 that were completed in the excavation backfill. ERM
estimates that appýroximately 13,500 gallons of floating product existed
within the UST excavation area as of mid-August 1995. This estimate
was based on data collected during product removal operations in late
August 1995, described in Section 5.5.4.5.

Approximately 0.1 foot (1.2 inches) of floating product was also
measured in monitoring well T-2, located approximately 15 feet east of
the surface extent of gravel backfill in the UST excavation.
Approximately 0.07 foot (0.8 inches) of floating product was also
measured in product monitoring well T-3, located approximately 70
feet south of the surface extent of gravel backfill.

Product samples were collected in May 1995 from product monitoring
well T-4 and product recovery well T-3. Visual examination of both
samples indicated that product was highly weathered in appearance.
The samples were submitted for fuel fingerprint analysis using EPA
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Method 3510/8000. The results of the analysis suggested that both
samples were comprised of weathered JP-4 fuel.

5.5.4.5 Product Removal Operations. A product recovery program was
initiated at Site 7 - POL Storage Area after the discovery of 6 feet of free
product in the gravel backfill in the UST excavation. The thickness of
free product encountered during RI field work was more than
anticipated based on review of previous data at the site. ANG/CEVR
contracted with ERM to conduct a product removal program to
supplement the existing product removal system previously installed
at recovery well T-3 in June 1995.

Three additional product recovery wells (T-5 through T-7) were
installed in the gravel backfill area (Figure 4-3) on August 21 and 22,
1995. Product recovery operations, comprised of a vacuum pump
attached to a tank truck, were used to extract free product from the
additional recovery wells. Product removal operations continued
during a 10-day period during August 23 and September 7, 1995.
During this period, approximately 10,000 gallons of product were
removed from the gravel backfill. The observed product thickness in
recovery well T-5 decreased fr y.m 2.73 to 0.60 feet; product thickness in
recovery well T-6 decreased from 5.3 to 1.1 feet; and product thickness
in recovery well T-7 decreased from 5.3 to 1.5 feet. A comparison of
product recovery data for recovery wells T-6 and T-7 with the quantity
of product removed suggests that 1 foot of product thickness in the
gravel backfill is roughly equivalent to 2,500 gallons of free product.

ERM prepared a letter report outlining the details of the recovery well
installation and product recovery program. This report is included in
Appendix A.

5.5.5 Conclusions

5.5.5.1 Floating Product. A significant quantity of floating product was
discovered during RI investigations at Site 7 - POL Storage Area. The
product is located within the gravel backfill in the UST excavation area.
Review of data collected during both the SI and RI suggest geologic
conditions surrounding the UST excavation area has minimized the
migration of floating product from the excavation. Figure 5-29 presents
a conceptual model of floating product distribution in the immediate
vicinity of the excavation. The excavation breaches the confining layer
at Site 7 - POL Storage Area creating a "window" into the shallow
ground water unit at the site.

Based on available product thickness data collected prior to the start of
the product removal program, it appears that some of the floating
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product within the excavation was in direct contact with coarser
grained sediments of the shallow ground water zone at Site 7 - POL
Storage Area. However, the majority of the floating product wa:;
surrounded by the relatively fine-grained soils of the vadose zone.
These soils have crea' d impediment to product flow outward from
the excavation.

Despite the direct contact between ground water and product, it appears
that minimal amounts of floating product have migrated away from
the excavation area (Figure 5-28). It is likely that the free product
detected at product monitoring well T-2 originates from the UST in the
excavation area. Review of SI and RI data also suggests that relatively
high concentrations of VOCs and SVOCs associated with dissolved
phase product are migrating from the exca-ation area to downgradient
monitoring wells MW25 and MW7.

It is recommended that an FS be performed for free product removal
from the excavation backfill in order to remove this source of
petroleum hydrocarbons to Site 7 - POL Storage Area ground water.

One additional area of free product exists at Site 7 - POL Storage Area in
the vicinity of product monitoring well T-4. This discrete area of
floating product is likely associated with surface spill event. The
information used to identify this area of free product as associated with
a separate spill event is as follows:

"* Elevated soil concentrations for TPH were detected in the soils in
the vadose zone at the monitoring well T-4 location; and

"* No evidence of the presence of free product was detected during the
drilling of SI soil boring BH30.

Product thickness measured in product monitoring well T-4 was
approximately 0.8 inches in May and June 1994. When converted to
actual thickness on the water table using the four-times-less approach
(i.e., divide by four), the floating product does not currently exceed the
NDEP removal-action guideline of 0.5-inch actual thickness. A
periodic product thickness monitoring program and mitigatiom by
bailing should be instituted A similar program was successful in
significantly reducing free product thickness at moniLoring well
MW07.

55.5.5.2 Soil and Ground Water. ERM compai, i the results of SI and RI
soil and ground water chemical analyses for Site 7 - POL Storage Area
to numerical cleanup standards developed for the NVANG Base. The
development of these cleanup standards is described in Section 8.0 -
Risk Assessment. The purpose of the comparison was to identify areas
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of ground water and soils that may require remediation. The results of
the comparison indicated that the following compounds equaled or
exceeded cleanup standards in one or more RI and/or SI samples:

"* Ground water: benzene, toluene, and bis(2-ethylhexyl)phthalate;
and

" Soil: TPH, benzene, and several PAl-Is [benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
carbozole, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-
cd)pyrene].

Figure 5-30 depicts the approximate area where soil exceeded cleanup
standards. This figure also shows the collection depths of those soil
samples in which soils exceeded the respective standards. Review of
the areal and vertical distributions of TPH, benzene, and PAI-Is suggests
that these distributions are consistent with the product release history
at Site 7 - POL Storage Area (Section 2.3.2.2). Several JP-4 spills have
occurred in the Site 7 - POL Storage Area, most of which aie reported to
have been flushed into soil and gravel areas surrounding the refueling
stand. Because the presence of elevated concentrations of petroleum
hydrocarbons in Site 7 - POL Storage Area soils poses a threat to ground
water quality, it is recommended that a FS be performed.

Iligure 5-31 depicts the approximate area where ground water exceeds
cleanup standards with respect to benzene, toluene, and bis(2-
ethyllhexyl)phthalate. The area of ground water impacted by benzene
comprises the eastern half of Site 7 - POL Storage Area. This area may
actually extend off-Base in the vicinity of the Airport's control tower.
However, it is not anticipated that the benzene impacted ground water
extends a significant distance south of the Base fence line, based on
review of the on-Base benzene distribution.

The approximate area of ground water impacted by bis(2-
ethylhexyl)phthalate appears to be confined to the vicinity of
monitoring wells MWO7, MW25, and product monitoring well T-4
(Figure 5-31). This compound has been historically detected in ground
water samples collected from monitoring well MW07 at concentrations
exceeding the cleanup standard. Although bis(2-ethylhexyl)phthalate is
known as a comnmon laboratory contaminant, no information is
available to suggest that laboratory contamination is responsible for
detection of this compound in monitoring wells MW07, MW25, and
product monitoring well T-4 samples. The approximate area of ground
water impacted by toluene appears to be confined in the immediate
vicinity of product monitoring well T-4 (Figure 5-31).
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Based on review of Site 7 - POL Storage Area ground water data, it is
recommended that a FS be performed for Site 7 ground water.

5.6 Site 14 - Oil Water Separator

The following is a description of RI activities at IRP Site 14 - OWS,
including geologic and hydrologic investigation results, screening
results, soil and ground water investigation results, and conclusions.

5.2.1 Geologic and Hydrologic Investigation Results

The subsurface at Site 14 - OWS is comprised of fill material, pale-gray
to olive-brown sandy silt, yellowish-brown to gray-brown silty clay
with occasional sand, light-gray to gray-brown, fine- to medium-
grained, poorly graded sand; and very dark gray, well-graded sandy
gravel with occasional cobbles. The geologic cross section presented in
Figure 5-32 was constructed using lithologic data from monitoring
wells MW13 and MW12 from Site 13 and monitoring wells MW15 and
MW09 from Site 14 - OWS.

Approximately 3 feet of fill material are present across Site 14 - OWS
with the exception of monitoring well MW13, which has about 10 feet.
The underlying silty clay reaches a maximum thickness of about 4 feet
and grades into sandy silt between monitoring wells MW15 and
MW09. Generally, the silt and silty clay are underlain by well-graded
sandy gravel that contains a lens of poorly graded sand on the west end
of the cross section. Actual thickness of the water-bearing, well-graded
sand was not determined because none of the monitori.ng wells
penetrated through it completely.

Water level elevation data collected at Site 14 - OWS monitoring wells
were evaluated and the ground water flow direction was determined to
be to the east during RI field work (late May 1995) and during quarterly
monitoring conducted at the site (mid-August 1995 and November
1995). Potentiometric surface maps for the entire NVANG Base are
presented in Figures 5-5, 5-6, and 5-6A. Unconfined aquifer conditions
were encountered during drilling of the RI soil borings and SI
monitoring wells at this site (Figure 5-32). Water levels in monitoring
wells at Site 14 - OWS are immediately below the surficial silty clay
layer that functions as the confining unit at other IRP sites at the
NVANG Base.
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5.6.2 Screening Results

Appendix B presents the results of field screening of soil samples and
ground water samples using the field GC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.6.3 Soil Investigation Results

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings SB14-1 through SB14-3
and SB14-5 located at Site 14 - OWS. Soil samples were not collected
from soil boring SB14-4 due to the presence of a subsurface concrete
slab. Soil sample and screening procedures are described in detail in
Section 4.4. Table 5-22 summarizes the soil sampling program for
chemical analysis.

Analytical results for soil samples collected from soil borings drilled at
Site 14 - OWS are available from the locations specified in Appendix F.
Summaries of detected compounds from the laboratory organic
analysis are presented in Tables 5-23 through 5-25. The summary data
are presented by soil boring number and depth at which each sample
was collected. The identifier for each sample is indicative of sample
collection depth. For example, sample identifier SB14-3-5.5 denotes the
soil sample collected at soil boring SB14-3 at a depth of 5.5 to 6,0 feet bgs.

5.6.3.1 Volatile Organic Compounds. Several VOCs were detected in
soil samples collected from soil borings SB14-1 through SB14-3 and
S1314-5: 2-hexanone (32 jig/kg), 4-methyl-2-pentanone (18 jtg/kg),
acetone (42 to 383 jpg/kg), methylene chloride (11 to 62 jig/kg), and
xylenes (12 to 2,300 jig/kg). In general, the highest VOC concentrations
in Site 14 - OWS soil samples were detected in sample SB14-3-5.5 (Table
5-23 and Figure 5-33).

5.6-3.2 mivolatile Organic Compounds. Two SVOCs were detected in

sample SB14-3-5.5: 2-methylnaphthalene (4,010 jtg/kg) and
naphthalene (4,750 jig/kg) (Table 5-24 and Figure 5-33).

5.6.3.3 Total Petroleum Hydrocarbons. TPH were detected in only two
samples collected from soil boring SB14-3 at concentrations ranging
from 169 to 2,500 mg/kg (Table 5-25 and Figure 5-34).
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TABLE 5-22

Summary of Site 14 - OWS Soil and Ground Water Sample Collection Activities

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Matrix Location Identifier Date Sampled Sampling Depths*, feet below ground level

S1314-1 5/24/95 3.5, 4*, t**

SB14-2 5/24/95 3.5, 5.5, 7.5"*

Soil SB14-3 5/24/95 5.5, 7.5

SB14-4 5/24/95 UTS

S114-5 5/25/95 3.5, 5.5, 7.5-*, 9

5/12/95
MWI5 8/21/95 . A

Ground Water 11/14/95

5/12/95
MWI8 8/21,'95 NA

11/13/95

Sa niple depth listed is i t the top of ' ',-inch sanipl interval

Field gas chrlmin•tograph only
UTS - Unable to s~imjple; encoulllrted sulbsturface obstrtction

NA oilt applicable
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TABLE 5-25
Total Petroleum Hydrocarbons Detected in Site 14 - OWS Soil
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, mg/kg

SB14-1-3.5 05/24/95 88768 ND

SB14-2-3.5 05/24/95 88769 ND

SB14-2-3.5* 05/24/95 88770 ND

SB14-2-5.5 05/24/95 88771 ND

SB14-3-5.5 05/24/95 88773 2,500

SB14-3-7.5 05/24/95 88774 169

SB14-5-3.5 05/25/95 88775 ND

SB14-5-5.5 05/25/95 88776 ND

SB14-5-9.0 05/25/95 88777 ND

Cleanup Level 210

nig/kg =milligralms per kilIgranms
TI1I11 = tot~al petrOCleun• hyVdr'ocar1bons

ND = not detected
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5.6.4 Ground Water Investigation Results

Ground water samples were collected from Site 14 - OWS in May 1995
from monitoring wells MW15 and MW18. Quarterly monitoring
rounds were conducted at the site in August 1995 and November 1995.
Ground water sampling and screening procedures are described in
detail in Section 4.4. Table 5-22 summarizes the ground water
sampling program for chemical analysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 14 - OWS are available at the locations
specified in Appendix F. Section 2.3.4 presents a summary of ground
water chemical quality data collected from Site 14 - OWS monitoring
wells prior to the RI.

Methylene chloride was the only VOC detected in ground water
samples collected from monitoring wells MW15 and MW18. Detection
of this compound is considered indicative of laboratory contamination.
SVOCs were not detected in RI ground water samples collected from
monitoring wells MW15 and MW18. TPH and lead were also not
detected in RI ground water samples.

5.6.5 Conclusions

ERM compared the results of SI and RI soil and ground water chemical
analyses for Site 14 - OWS to numerical cleanup standards developed
for the NVANG Base. The development of these cleanup standards is
described in Section 8.0 - Risk Assessment. The purpose of the
comparison was to identify areas of ground water and soils that may
require remediation. The results of the comparison indicated that TPH
exceeded cleanup standards in one or more RI and/or SI soil samples.

Figure 5-35 depicts the approximate area where TPH in soils exceeds
cleanup standards. The extent of the TPH-impacted soil is consistent
with release history at Site 14 - OWS (Section 2.3.4.2). Historical
information suggests that several small JP-4 fuel spills (less than 50
gallons) have occurred near the corner of Building 82 and at least one
overflow event has occurred at the Oil/Water Separator. Many of the
more volatile components of JP-4 fuel (such as benzene, ethylbenzene,
and toluene) were not detected in Site 14 - OWS soils. The absence of
these components suggests that in-situ degradation of the spilled fuel
has occurred. The remaining semivolatile components of JP-4 fuel
have low solubility, inhibiting their transport to ground water
(Section 7).
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It does not appear that TPH-impacted soils currently provide a
significant source of fuel-related hydrocarbons to ground water.
Ground water data collected during the SI and the RI suggest that
minor concentrations of fuel-related hydrocarbons have been
transported to ground water. It is recommended that long-term
monitoring be performed for Site 14 - OWS ground water to detect the
possibility of future problems.
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SECTION 6.0

DISCUSSION OF ARARS

The following sections provide a preliminary summary of key
Applicable or Relevant and Appropriate Requirements (ARARs) that
may be relevant to FS development for the NVANG Base. ARARs
will be more fully evaluated during the FS. The following preliminary
ARARs have been identified.

6.1 Potential Federal ARARs

A discussion of the potential federal ARARs is given below.

6.1.1 CERCLA

Section 121 (d) of CERCLA, as amended by the Superfund
Amendments and Reauthorization Act of 1986, addresses the
management of federal facilities. The IRP has been designed to mirror
site investigation requirements under CERCLA
(PA/SI/RI/FS/RD/RA).

6.1.2 Resource Conservation and Recovery Act

Federal Resource Conservation and Recovery Act regulations
governing hazardous waste management provide both action- and
chemical-specific ARARs that may apply to IRP activities at the
NVANG Base.

6.1.2.1 Waste Identification. Materials excavated or removed from the
site (e.g., drill cuttings, contaminated soil, and contaminated gi'ound
water) are regulated as hazardous waste if they meet the federal
definition provided in 40 Code of Federal Regulations (CFR) 261.

6.1.2.2_Waste Generation and Transport. RI activities or remedial
alternatives involving the movement or removal of hazardous waste
trigger RCRA hazardous waste generator requirements provided in 40
CFR 262. When hazardous waste is shipped off site in regulated
amounts, the man1iesting and transport procedures in 40 CFR 263 must
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be followed. As applicable, the NVANG Base will sign all hazardous
waste manifests as the generator of the waste.

6.1.2.3 Land Disposal Restrictions. RCRA regulations in 40 CFR 268 set
forth Land Disposal Restrictions (also known as Land Ban
Requirements) for RCRA wastes. These restrictions were required by
the Hazardous and Solid Waste Amendments of 1984 to RCRA to
prohibit the continued land disposal of hazardous wastes beyond
specified dates. However, wastes treated in accordance with chernical-
specific treatment standards provided in 40 CFR 268 Subpart D may be
land-disposed as provided therein. The Land Disposal Restrictions
potentially affect the storage and disposal of hazardous wastes
generated during RI or subsequent remedial activities and may be
considered both action- and chemical-specific ARARs.

6.1.2.4 Treatment, Storage, and Disposal (TSD) Facilities. If remedial
alternatives for the site involve the construction or off-site use of
RCRA treatment, storage, or disposal (TSD) facilities, regulations
provided in 40 C1R 264 become action-specific ARARs. Various
subsections of 40 Ct"R 264 govern standards and procedures for the
operation of hazardous waste TSD facilities. For example, a common
disposal practice is to create a waste pile of contaminated soil as part of
the remediation process. 40 CFR 264 Subpart L promulgates federal
RCRA standards for waste piles, including their design, operating
requirements, monitoring and inspection, closure, and post-closure
care. Other subparts control tank systems, surface impoundments, land
treatment units, landfills, incinerators, and miscellaneous TSD units.

6.1.3 Safe Drinking Water Act

Federal regulations pursuanL to the Safe Drinking Water Act govern
the quality, usage, and discharge of ground water. MCIs specified in 40
CtUR 141.11-141.16 are legally enforceable federal drinking water
standards established by the EPA. Maximum contaminant level goals
(MCLGs) specified in 40 CHR 141.50-141.51 are nonenforceable, health-
based goals for drinking water. MCLGs are set at levels at which no
adverse health effects may arise. MNCLs are set as close as practical to
MCLGs. For noncarcinogens, MCLs are nearly always set at the MCLG.
The EPA believes that MCLs are protectivw of public health; however, it
does not recognize that specific circumstances may require more
stringent standards (i.e., MCLGs) for the protection of public health and
the environment These ARARs may be used to identify a range of
target cleanup levels for ground water at the NVANG Base. Table 6-1
contains a list of MCLs for constituents detected ill ground water
during RI activities.
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TABLE 6-1
Maximum Contaminant Levels and Cleanup Levels for Ground Water

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Maximvm Concentrations of Organic Compounds
(All concentrations in micrograms per liter)

Federal Maximum
Contaminant Level Subpart S (calculated)

Volatile Organic Compounds
Benzene 5
Chlorobenzene (monochlorobenzene) 1 0()
Toluene 1,OO())
Ethylbenzene 710)

Xylenes (total) .",,00
Trichloroethylene 5

Semivolatile Organic Compounds
bis(2-Ethylhexyl)phlthalate 6
1,2-Dichlorobenzene (o-) 600
1,3-Dicl lorobenzene (m-) 600
1,4-Dichlorobenzene (p-) 75
2,4-Dimethyl phenol NA 700)
2-Methylnaphthalene NA 1,401)
Naphthalene NA 1,400
Phenananthrene NA 1,40t)
Di-n-octyl phthalate NA 700

Note: Refer It Section 8 for a description of0 the (411\'Lion Of te ab,.Ve listed clean1up hev'ls.

6-3



FINAL

6.1.4 Clean Water Act

"Tlhe federal Clean Water Act and pursuant regulations provide
potential location-, chemical-, and action-specific ARARs for IRP
activities at the NVANG Base.

6.1.4.1 Ambient Water Ouality Criteria .(AWOC). The EPA has
promulgated Ambient Water Quality Criteria (AWQC) for surface and
ground water through 40 CFR 131. Aligned with the Federal Clean
Water Act criteria, the standard governing AWQC presents scientific
data and guidance on the environmental effects of pollutants, rather
than only establishing regulatory requirements. As a result, decision-
makers evaluating remedial alternatives may compare their water
quality data to federal data and guidance. Candidate remedial actions
involving contaminated surface water or ground water must be
evaluated within the context of follow-on water usage and the
circumstances of the actual or potential release before implementation.
As a general statement, AWQC are applied when evaluating cleanup
levels for ground water.

6.1.4.2 National Pollutant Discharge Elimination System (NPDES).
National Pollutant Discharge Elimination System (NPDES) regulations
govern discharges to surface water and control surface water runoff
from Station stormwater discharge systems. Promulgation of Clean
Water Act Section 402 and formal ARARs are established for NPDES
through 40 CFR 122 and 40 CFR 125, and provide action- and chemical-
specific ARARs. The discharge of development water or produced
water from monitoring wells will be in accordance with NPDES
regul ation1s.

6.1.5 Occupational Safety and Health Act (OSHA)

All site operations are governed by Occupational Safety and Health Act
(OSHA) standards under 29 CFR 1910. The lHealth and Safety Officer
for the RI/FS field investigation will ensure all site workers meet the
requirements of the health and safety plan, lpos-ess and use all personal
protective equipment, and take all precautions to eliminate exposure to
unsafe or unhealthy situations. Other applicable OSIHA ARARs
include health and safety for federal service contracts (29 CFR 1926) and
recordkeeping and reporting wnder 29 CFR 1904.

6.1.6 Hazardous Materials Transportation Act

If material containing hazardous wastes is to be transported off site,
U.S. Department of Transportation hazardous material traansportation
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requirement in 49 CFR 171-179, pursuant to the federal Hazardous
Materials Transportation Act, may be action-specific ARARs for RI
activities. These requirements are supplemental to RCRA transporter
requirements in 40 CFR 263.

6,1.7 Clean Air Act

The Federal Clean Air Act may provide action- and chemical-specific
ARARs for IRP activities, including subsequent field investigations
and remedial actions, including soil excavation or incineration. All
remediation activities must comply with National Primary and
Secondary Ambient Air Quality Standards found in 40 CFR 50. Rules
governing particulate matter less than 10 microns in size (PM 10 ) are
Lunitained in 40 CFR 50, and are important from the potential
detrimental effects of such particles on the lungs. All field activities
involving air emissions must ensure compliance with the PM 1 0
standard.

6.1.8 Federal Guidance To Be Considered

In addition to federal and state requirements that may be applicable or
relevant and appropriate to IRP activities, federal nonregulatory
criteria must be considered. Chemical-specific federal nonregulatory
criteria, used to help characterize risks and to set cleanup goals, include
the following:

"* EPA Risk Reference Doses;

"* EPA liealth Advisories;

"* EPA Carcinogen Asses;sment Group Potency [actors;

"* EPA Acceptable Intake Values, Chronic and Subchronic; and

"• EPA guidance manual on water-related fate of 129 priority
pollutants.

6.2 State Requirements

One State of Nevada requirement applicable for activities at the Base is
NDEP's Nevala Soil and Ground Water ReLnediation Policy (June 25,
1992). The intent of this policy is to provide a process to govern
remedial action and cleanup standards. The policy utilizes existing
state and/or federal regulatory standards, if available, as the initial
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criteria. If such standards are not available or have not been developed
for a particular contaminant, then other methods have been devised to
determine remediation standards. Application of this policy to
impacted soil and ground water at the NVANG Base is outlined in
Section 8 of this report (Risk Assessment). Tables 6-1 and 6-2
summarize cleanup levels computed based on the NDEP remediation
policy.

Another State of Nevada requirement applicable to activities at the
Base is the policy governing required cleanup of petroleum
hydrocarbon product from ground water. The UST Division of the
NDEP has a policy that requires product recovery if one-half inch or
more of free product is present on the ground water surface. The State
of Nevada also has a statutory soil action level of 100 mg/kg of a
petroleum substances present in soil (NAC 459.9973). An additional
statute (NAC 459.9974) indicates that petroleum substances removed
through a corrective action must be disposed of in a class I sanitary
landfill or at a disposal or treatment facility approved by the NDEP.
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TABLE 6-2
4 Cleanup Levels for Soil

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Concentrations in micrograms per kilogram

Cleanup Level (based Cleanup Level Method (Ground
on Subpart S) (Ground Water Water Protection) Chemical Surrogate

Protection)

olatile Organic Compounds
Acetone 8,000,000 350,000 Subpa rt S x 100
Benzene 24,000 500 ICLP
2-Butanone 48,000,000 200,000 TCLP
Chlorobenzene . 1,600,000 100.000 TCLP

Chloroform 120,000 6,000 TCLP
Ethylbenzene 8,000,000 70,000 MCL x 100
2-1Hexanone 400,000 17,500 Subpart S x 100 n-hexane/12
Methylene Chloride 93,000 500 MCL x 100
4-Methyl-2-Pentanone 6,400,000 280,000 Subpart S x 100

Tetrachloroethylene 14,000 500 MCI, x 100

Troluenle 16,000,000 100,00) MCI. x 100

Trichloruethylene 64,000 500 ICLI'
Xylenes (total) 160,000,000 1,000,000 MCI. x 100

Sernivolatile Organic Compounds

Acenaphthene 4,800,000 210,000 Subpart S x 110}
Anthracene 24,000,000 1,050,000 Subpart S x 100

Benzo(a)anthracene 960 200 MCI, x 100 benzo(a)pyrene

Benzo(a)pyrene 96 201 IvICI, x 100
Benzo(b)fl uoran thene 960 200 MCI, x 100 benzo(a) py rene

Benzo(g,h,i)perylene 3,200,000 140,000 Subpart S x 100 naphthalene

Benzo(k)fluorantliene 9,590 200 MCL x 100 benzo(a)pyrI'tno

bis(2-Ethylihexyl)phthalate .,0(100 60(1 MCI- x 1(O01

Carbazole 35,000 180 Subpart S x 100(
Chrysene 96,(1(0() 480 Subpart S x 1010
Dibenzo(a,h)anthracene 96 200 MCI, x 101(1 benzo(a)pyro ne
Dibenzofuran 320,(}1({} 14,0(0(0 Subpart S x lot) n(Iaphthalene

1,2-Dichlorobenzene 7,2(1(,,)1)0 60,,000( MCL x 100)
1,3-Dichlorobenzene 7,200{},000}{} 60,0(111 MCI, x 100 1,2-dichlorobenzcne

1,4-Dichlorobenzene 29,000 7,500 " I'CI.
2,4.Dichlorophenol 24(},00{ 11,00(1 Subpart S x 1{0(0

H uorantliene 3,200(,0001 140},(1000 Subpart S x 100

Fluorene 3,2(00,0(00 140},(0(}{0 Subpa rt S x 10(0(
2-Methylnaphthalene 3,20}0,0010 140},0}010 Subpart S x 1001 naph thalene

4-Methylphenol 4(10,}000 200{},00}{} 'I CH .'
hndeno(1,2,3-cd)pyrene 960 200 MCI, x 100} ben zu(a)py rnlnt

Naphthalene 3,200,010{0 140,000 Subpart S x 1011
PIhenanthrene 3,20(,000 140,000 Subpart S x 100(1 naph thllone

1Pyrene 2,4010,(000 11(},0}{}0 Subpart S x 100

1,2,4-Trichlorobeunzne 800,0(( 7,00(1(1 MCI, x 1100

PJ'-4 ("'I'l1 ) 4,80(0 210 Subpar( S x 100 n-hcxanc

Note: Ieler t oSection 8 for a &ck',criplioin if the hTrivalion (0l the hbove listed Cantilp levels.
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SECTON 7.0 *

CONTAMINANT FATE AND TRANSPORT

The following section summarizes the environmental fate and
potential transport for those compounds identified to be present at
concentrations exceeding regulatory limits in NVANG Base soils
and/or ground water. Information regarding derivation of the
regulatory concentration limits is provided in Section 8.0 of this report.

Also included in this section is a tabular listing of physical and
chemical properties for the compounds (Table 7-1). The table lists those
properties that influence physical transport and that impact -selection of
remedial alternatives. The properties include Henry's Law Constant
(H), water solubility, and organic carbon/water partition coefficient
(Koc). The following setions provide a brief summary of the
relevance~ of these physical and chemical properties to contaminant fate
and transport.

H provides an indication of the tendency of a constituent to volatilize
or "partition" from the aqueous or water phase to the vapor phase.
Organic compounds having H values greater than 10-3 atmosphere-
cubic meter per mole (atm-m 3 /mol) tend to volatilize from water.
Organic compounds hav-ing H values less than 10- atm-m-3 /mol may
volatilize from water, but other processes such as adsorption to soil
may be more important.

Water solubility is an important property affecting compound
migration in soils and ground water. It is expressed in terms of the
number of milligrams of a compound that can be dissolved in one liter
of water under standard conditions of 250C and one atmosphere of
pressure. The higher the value of solubility, the greater the tendency
for a compound to dissolve in water and hence be transported through
soil and ground water.

Koc provides an index of the affinity of affinity of an organic
compound to organic carbon in soils. Laboratory studies have shown
organic forms of carbon present in soils or aquifer provides adsorption
sites for organic compounds. When a compound adsorbs to organic
carbon, its movement through soil or ground water is slowed or
retarded. Koc provides a measure of the potential for a compound to
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adsorb to soil and aquifer materials. The higher the Koc, the more
likely the compound is to absorb to organic carbon.

The following sections present information from a variety of sources,
including ORNL/Health and Safety Research Division (1989), Sims et
al (1991), Montgomery and Welkom (1990), Mackey et al (1992 and
1993), and ORNL/ETS (1995).

7.1 JP-4 and its Components

This section provides a discussion of the fate and transport of JP-4 and
its component compounds. JP-4 fuel and its component compounds
have been detected at elevated concentrations in soil and/or ground
water at ail of the sites investigated.

The fate and transport of fuel hydrocarbons is complex because fuels in
general, and JP-4 in particular, are composed of many individual
hydrocarbons of widely varying physical and chemical properties. JI'-4
is made by blending various distillate stocks ,such as naptha, gasoline,
and kerosene. Each of these distillate stocks is composed of mixtures of
hydrocarbons of varying composition. JP-4, for example, contains
component hydrocarbons ranging primarily Imm C-4 to C-14
compounds with a distillation range of 140 to 270)C. Laboratory
analysis has shown that the approximate chemical composition for JPl-4
is 61 percent alkanes, 29 pcrcent cycloalkanes, 8 percent alkylbenzenes, 1
percent indans and tetralins, and less than 1 percent rnapl-tha lenes.
The environmental behavior of individual hydrocarbons within each
of these groups can vary significantly.

Several compounds detected in NVANG Base soils ariC classiflied as
PAlls. The compounds can result fr-om comb-istion ori burning JIP-4
fuel.

7.1.1 Potential Routes of Migration

JP-4 has been detected as floatill.4 product on the ground water surface
at Site 7 - IPOL Storage Area. JP-4-derived organic compounds have also
been detected in soils extending from the surface to the top of ihe
saturated zone. Potential routes of migration for JP-4 and its
constituents include:

L 1 ateral flow of floating product on the water table;
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"* Vapor movement of constituent compounds in the vadose zone
and from the vadose zone to the atmosphere;

" Transport of constituent compounds in solution or via sediment
transport from surface soils via surface water runoff;

" Vertical transport of cons+ituent compounds from thL vadose zone
to ground water via leaching; and

" Horizontal transport of constituent compounds in ground water via
ground water flow.

7.1.2 Contaminant Persistence

The following subsections describe the chemical and biological
reactions undergone by fuel hydrocarbons in the environment.
Persistence of individual JP-4 constituents will vary depending on the
chemical properties of the constituents. Some constituents will
dissolve quickly in water, be sorbed less strongly onto soils, and may be
more or less susceptible to degradation by chemical or biological action.
Thus, the relative concentration of the constituents of the fuel will
vary with time and distance from the site of initial contamination.
This effect is called "weathering".

Biodegradation and chemical reactions such as volatilization and
photo oxidation are the primary fate processes for fuel hydrocarbons in
the environment.

7.1.2.1 Chemical Reactions. For fuel hydrocarbons, volatilization and
photo oxidation are expected to be the most important chemical
reactions in determining compound fate. Howevwr, the occurrence of
these chemical reactions are dependent upon the nature of a fuel
hydrocarbon release. Studies have shown that for releases of JP-4 to
surface soils, hydrocarbon volatilization and subsequent photolysis in
the atmosphere can occur. A release or the percolation of fuel
hydrocarbons to the subsurface limits exposure to solar radiation, and
these chemical reactions are therefore less likely.

Under environmental conditions, chenical reactions other than
volatilization and photo oxidation of fuel hydrocarbons generally do
not occur. Chemical reactions involving alkanes, which are a primary
functional group in the composition of fuel hydrocarbons, usually take
place only under vigorous laboratory circumstances involving free-
radical chain reactions. Halogenation of an alkane can occur, but only
if the halogen is disassociated into its individual atoms. Disassociation
of a halogen requires ultra-violet light or temperatures in the range of

7-4



FINAL

200 to 4000 C. Alkanes can also undergo chemical reaction by pyrolysis,
which is the disassociation of the alkane itself. Pyrolysis of alkanes
occurs at temperatures in the range of 400 to 600'C, and so is not a
naturally occurring environmental reaction.

Aromatic compounds such as benzene and toluene are another
primary functional group in the composition of fuel hydrocarbons. As
with alkanes, chemical reactions involving aromatic compounds are
unlikely to occur under environmental conditions. This is primarily
because the ring structure of an aromatic compound requires more
energy to break than is typically available in the environment.

Naturally occurring chemical reactions of fuel hydrocarbons,
specifically haloalkanes, have been demonstrated. However, naturally
occurring chemical reactions involving haloalkanes are not, typically
an important factor in assessing environmental persistence due to the
very small rate constants associated with the reactions.

7.1.2.2 Biodegradation. Biodegradation is an important factor in
environmental fate processes for fuel hydrocarbons. Many of the
hydrocarbon components of JP-4 are easily biodegraded in the
environment; however, the actual amount of biodegradation is site-
specific and dependent upon hydrocarbon concentrations. Very high
concentrations of fuel hydrocarbons may be toxic to bacterial growth,
while low concentrations may not be adequate to stimulate bacterial
metabolism. Bacteria additionally require moisture and nutrients to
thrive.

Recent studies have shown that indigenous bacteria, capable of
metabolizing fuel hydrocarbons, are ubiquitous in subsurface
environments. Bacteria in deeper soil generally have lower activities
than do those in surface soils but mineralization of hydrocarbons can
occur under aerobic conditions in deeper soil. Additionally, although
bacteria in ground water are generally less ac.ive than in soil,
biodegradation processes in ground water will usually progress
indefinitely because of the continuous supply of nutrients and
moisture.

In general, the primary conditions effecting the biodegradation of fuel
hydrocarbons are the presence of oxygen, nutrients and moisture.

7.1.3 Contaminant Migration

Transport processes have been demonstrated to be more significant
than transformation processes in determining the initial fate or
petroleum hydrocarbon releases to soil and ground water systems. For
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JP-4 released to surface soils or waters, transport to the atmosphere
through volatilization has been shown to be the primary fate pathway
for most of the JP-4 hydrocarbons. Under conditions where
volatilization is limited, such as low temperatures, subsurface release,
or a concentrated spill, downward migration into the soil and to
ground water may be a significant migration route.

Volatilization and photo oxidation as well as biodegradation can effect
the environmental fate and transport of fuel hydrocarbons. Chemical
reactions, however, are typically less important than biodegradation in
assessing fuel hydrocarbon fate in the environment. Table 7-1 presents
a summary of available data for the half-life of JP-4 derived
compounds. The half-life ranges provide an order of the persistence of
the compounds in ground water or soil

L|

7.2 Trichloroethylene

This section provides a discussion of the fate and transport of TCE.
TCE has been detected at concentrations equal to or greater than the
MCL in ground water samples collected from monitoring wells MW05
(Site 4 - Former FTA) and MW08 (Site 12 - Aircraft Parking Apron
Area).

7.2.1 Potential Routes of Migration

TCE has been detected in elevated concentrations in ground water at
Sites 4 and 12. Potential routes of migration for TCE includes:

Vapor movement of TCE from the water table to the vadose zone
and from the vadose zone to the atmosphere; and

* Horizontal transport of TCE in ground water via ground water flow.

7.2.2 Contaminant Persistence

The environmental reactions which result in the degradation of TCE
-are reviewed in the following subsections. Three degradation processes
are discussed here: aerobic processes, anaerobic processes, and abiotic
processes.

7.2.2.1 Aerobic Processes. Aerobic degradation is a biological process in
which bacteria utilize oxygen molecules in a water/soil system to
degrade organic compounds. In the aerobic degradation process, the
bacteria deri"e energy from the breakdown reaction, and utilize the
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organic compound as a source of carbon. The aerobic process typically
involves the addition of oxygen and the removal of hydrogen from the
organic compound, such that the compound is oxidized.

The results of early laboratory studies indicated that the aerobic
degradation of chlorinated solvents such as TCE was not possible;
however, more recent studies have indicated that aerobic degradation
of chlorinated solvents can occur, particularly when degrading bacteria
are stimulated by the addition of methane and oxygen. However, this
aerobic process is not believed to occur under natural conditions.

7.2.2.2 Anaerobic Processe.s. Anaerobic processes are those in which
organic compounds are degraded by bacteria in the absence of oxygen.
Instead, in anaerobic degradation, the bacteria utilize inorganic, oxygen
bearing compounds such as nitrates, sulfates and carbon dioxide to
degrade organic compounds. Studies have reported that under
methanogenic conditions, where sulfate "s used by bacteria to facilitate
degradation, the degradation of TCE can occur via reductive
dechlorination.

Reductive dechlorination is a process where bacterial action results in
the removal of chlorine atoms from the chlorinated solvent. In
anaerobic processes, reductive dechlorination will remove a chlorine
atom from TCE resulting in transformation to a DCE isomer.
Continued reductive dechlorination transforms the DCE isomer to
vinyl chloride, and finally the reductive dechlorination process
concludes with the transformation of vinyl chloride to ethene. The
DCE isomer and vinyl chloride are referred to as intermediary chemical
components of the reductive dechlorination process. Anaerobic
degradation of chlorinated solvents was discovered when aquifers were
found contaminated with intermediary chemical components which
had not historically been used at the overlying sites.

Studies have indicated that during anaerobic degradation, the relative
ratios of intermediary chemical components such as DCE and vinyl
chloride are dependent upon the level of methanogenic activity of the
water/soil system. Under typical environnental condditions, D-E Will

be more predominant than vinyl chloride. When methanogenic
activity is very high, however, vinyl chloride will be the predominant
intermediary chemical component.
Laboratory studies have not reached agreement as to which DCE

isomer is formed from TCE during the anaerobic process Various
studies have indicated that 1,1-DCE as well as trans-1,2-DCE and cis-1,2-
DCE are formed while another study have found that only the
intermediary chemical component, 1,2-DCE. It has been suggested that
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pH plays a role in the specific DCE isomer(s) formed from the reductive
dechlorination of TCE.

In summary, while it is known that chlorinated organic compounds
will degrade under anaerobic processes, the specific conditions required
to initiate and maintain anaerobic processes are not well understood.
The presence of only low concentrations of an organic compound in a
water/soil system may not be adequate to stimulate bacterial growth
such that anaerobic process are initiated. In addition, certain oxygen
sources may be required by degrading bacteria to breakdown specific
organic compounds. For example, there is conflicting research
regarding the degradability of TCE under denitrifying conditions.
Finally, the conditions that effect the rates at which anaerobic processes
proceed are not completely quantified. It has been suggested that there
is a specific redox potential threshold above which degradation TCE to
vinyl chloride will occur rapidly.

7.2.2.3 Abiotic Processes. Abiotic processes involve strictly chiemical
and photochemical reactions, and physical processes such as leaching
and volatilization. Abiotic processes can be important in the
assessment of the degradation characteristics of a water/soil system.

TCE can also degrade abiotically. TCE may undergo a reductive
dehalogenation process to form 1,1-DCE, cis-1,2-DCE or trans-1,2-DCE.
Thi.s is typically a biological reaction, however, and is not a significant
abiotic degradation reaction for TCE.

7.2.3 Contaminant Migration

TCE may undergo aerobic, anaerobic or abiotic degradation processes.
In each case, however, these processes produce one or more isomers of
DCE or vinyl chloride. Trans-1,2-DCE has been detected in grournd
water samples collected from Site 12 - Aircraft Parking Apron Area
monitoring well MWO8. Presence of this compound in ground waterSmay indicate that degradation reactions may be occurring in ground
water underlying the Base. Table 7-1 presents a summary of available
data for the half-life of TCE in ground water and soils.
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SECTION 8.0

RISK ASSESSMENT

Information provided by the NDEP indicates that the regulatory
structure currently in place in Nevada (as of January 1996) does not
allow the application of risk assessments in lieu of numerical cleanup
standards. The agency provides a list of action level concentrations for
soil and ground water in its Contaminated Soil and Ground Water
Remediation Policy dated June 25, 1992. However, application of the
policy to the NVANG Base required some research regarding the most
recent toxicological data for the compounds detected in Base ground
water and. soils. Additionally, information regarding potential fate and
transport of compounds detected at the NVANG Base were used to
outline the exposure scenarios that are required to apply the NDEP
remediation policy to impacted soils and ground water. The following
subsections provide a summary of processes and procedures used to
develop action level concentrations for NVANG Base soils and ground
water.

8.1 Potential Soil Remediation Standards

Consistent with NDEP guidance, the development of potLntial
remediation standards for soils considered all potential exposure
pathways associated with this medium. Based on analysis of potential
exposures at the site, soil remediation standards were derived for two
separate exposure pathways: direct contact with soils and protection of
ground water. Direct contact standards were calculated following the
methodology established in Subpart S of the RCRA Corrective Action
Rule (EPA, July 1990). These calculated values reflected current toxicity
data listed in Integrated Risk Information System (IRIS), EPA's primary
toxicity data base (accessed July 1995), and in the compilation of
preliminary remediation goals prepared by EPA/Region IX (September
1995). Table 8-1 presents a summary of toxicological factors used in the
remediation goal calculations.

S3il remediation standards developed for evaluation of the ground
water pathway were based on a tiered approach, as described below:

* Where a Toxicity Characteristic Leaching Procedure (TCLP) standard
was available, that numeric value was used as the remediation
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standard. The numeric TCLP value [in milligrams per liter (mg/1)]
was used as the remediation standard (in mg/kg) without any unit
conversion; a unit conversion factor [i.e., 1,000 micrograms per
milligram (btg/mg)] was used to convert the remediation standard
from mg/kg to jig/kg.

" In the absence of a TCLP standard, MCLs were used as the basis for
deriving ground water protection standards. MCLs were multiplied
by 100, consistent with the methodology used to derive TCLP
standards; as described above, no conversion factor was used to
convert the modified MCL (in mg/i) to a soil standard (mg/kg),
although the mg/kg value was converted to a concentration in
jig/kg using a factor of 1,000 (i.e., 1,000 jig/mg).

" For constituents where neither a TCLP standard nor an MCL was
available, a drinking water equivalency level was developed,
following the methodology for deriving ground water standards
given in Subpart S of the RCRA Corrective Action Proposed Rule
(July 1990). These calculated levels incorporated current toxicity
data from the sources listed above. Calculated ground water
standards were then multiplied by 100 to derive a soil remediation
standard protective of ground water.

Where toxicity data were not available for a specific constituent, a
surrogate compound was selected, and toxicity data for the surrogate
compound were used to derive a remediation goal. Selection of the
surrogate compound was based on structure and activity of both the
surrogate and the compound for which no toxicity data were available.
Table 8-2 summarizes the remediation goal calculations for NVANG
soils.

It should be noted that the methodologies used to establish potential
remediation standards represent conservative approaches, both to the
evaluation of direct contact exposures and to the assessment of
potential soil impacts on ground water quality. Calculation of
remediation standards protective of direct contact exposures is
predicated on the assumption that the site is developed for residential
purposes, and that there is frequent and routine direct contact with
soils. Remediation standards developed for protection of ground water
are based on a similarly conservative approach, in which it is assumed
that ground water is used for a drinking water supply, and that
constituents migrate easily through subsurface soils. In reality, the
migration of many of the constituents detected at this site (in
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particular, the pclynuclear aromatic hydrocarbons or PAHs) will be
limited because of their low solubility and their tendency to sorb to
soils.

8.2 Potential Ground Water Remediation Standards

Consistent with NDEP guidance, potential remediation standards for
ground water were based primarily on federal MCLs promulgated for
drinking water under the Safe Drinking Water Act. Where MCLs were
not available for a specific constituent, a drinking water equivalency
level was derived following the methodology set forth in Subpart S of
the RCRA Corrective Action Proposed Rule (EPA, July 1990). No
federal or state regulatory standard is available for TPH on ground
water. Calculated remediation standards for ground water were basd
on current toxicity data listed in IRIS (EPA, July 1995) and the summary
of preliminary remediation goals prepared by EPA/Region iX (1995).
Table 8-3 summarizes the remediation goal calculations for NVANG
ground water.

8.3 Risk Evaluation

The following subsections summarize risk evaluation for the four IRP
sites investigated during the RI. The evaluation includes a summary
of source area(s) for contaminants, environmental fate of
contaminants, and potential receptors.

8.-31 Site 4 - Former FTA

Contaminants identified in Site 4 - Former FTA soils include TPH and
the petroleum components 1,2,4-trichlorobenzene and 1,4-
dichlorobenzene. The source area for these contaminants is well
defined and is limited to a zone from approximately 5 to 8 feet bgs
(Figure 5-14).

Contaminants identified in Site 4 - Former FTA ground water include
TCE and benzene. These contaminants occur in ground water only in
the immediate vicinity of monitoring well MW05 (Figures 5-13 and
5-13A). TCE was not detected in soil samples collected during either
the SI or the RI field activities. Benzene was detected in only one SI
soil sample at a concentration less than its cleanup level for ground
water protection.
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As discussed in Section 7, petroleum hydrocarbons and associated
compounds (benzene, 1,2,4-trichlorobenzene, and 1,4-dichlorobenzene)
can be biodegraded in soils and ground water. By contrast, TCE
generally has a higher degiee of persistence in ground water. The
primary potential transport pathways for contaminant movement at
Site 4 - Former FTA are leaching of soil contaminants to ground water
and transport of contaminants downgradient of the source area via
ground water flow.

The ground surface above the defined areas for soil and ground water
contamination at Site 4 - Former FTA is comprised of bare ground and
grass associated with a recreational field at the site. Exposure of
potential receptors to contaminated soil at Site 4 - Former FTA is
unlikely under current conditions because the area of soil
contamination lies 5 to 8 feet bgs.

Exposure of potential receptors to existing ground water contaminants
at the site is also unlikely. Samples collected from monitoring wells
located approximately 60 feet downgradient of the area of ground water
ccntamination did not contain benzene or TCE at concentrations
greater than cleanup levels. The area of TCE and benzene
contamination is located completely within the NVANG Base
boundary. The closest public supply wells are located outside of the
Base, approximately one-half mile from Site 4 - Former FTA.

8.3.2 Site 5 - Former FTA

TPH was the only contaminant identified in Site 5 - Former FTA soils.
The source areas for TPH are well defined and appear to comprise
discontinuous soil I )rizons at 2 feet bgs at RI soil boring SB5-2 and 6
feet bgs at SI soil boring BH6 (Figure 5-20).

Benzene is the only contaminant identified in Site 5 - Former FTA
ground water. Benzene occurs in ground water at concentrations
greater than the cleanup level only in the immediate vicinity of
monitoring well MW17 (Figure 5-21). Benzene was no:. detected in
any of the soil samples'collected from," ,T S,%A drI borings.

Petroleum hydrocarbons and benzene can be biodegrzided in soils andground water. The primary potential transport pathways for

contaminant movement at Site 5 - Former FTA are leaching of soil
contaminants to ground water and transport of contaminants
downgradient of the source area via ground water flow.

The ground surface above the defined areas for soil and ground water
contamina.ion at Site 5 - Former FTA is comprised of bare ground and
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4 with a native grass vegetated surface. Approximately one-half of the
area of soil contamination lies outside the existing boundary of the
NVANG Base. It is estimated that a portion of the area of ground
water contamination may lie off Base. Exposure of potential receptors
to contaminated soil at Site 5 - Former FTA is unlikely under current
conditions because the area of soil contamination lies 2 to 6 feet bgs.

Exposure of potential receptors to benzene in ground water at the site is
also unlikely. Samples collected from monitoring well MW30, located
approximately 60 feet downgradient of the area of ground water
contamination, did not contain detectable concentrations of benzene.
The majority of the area of benzene contamination is within the
NVANG Base boundary. A portion of the area may lie outside the
Base boundary. The closest public supply wells are located outside of
the Base, approximately one-half mile from Site 5 - Former FTA.

8.3.3 Site 7 - POL Storage Are4

TPH, benzene, toluene, and PAHs were identified as contaminants in
soils at Site 7 - POL Storage Area. The source areas for the individual
contaminants is complex; however, three distinct source areas can be
identified for overall soil contamination at the site (Figure 5-30). Soil
contamination was identified at Site 7 - POL Storage Area from
approximately 2 to 7.5 feet bgs.

Areas of floating pure product for fuel hydrocarbons have been
identified at Site 7 - POL Storage Area. Benzene is the primary
dissolved phase contaminant identified in ground water at this site.
Benzene occurs in ground water at concentrations greater than the
cleanup level in the eastern half of the IRP site. Secondary
contaminants, bis(2-ethylhexyl)phthalate and toluene, were also
identified at the site. The area of ground water contamination for these
compounds lies within the larger area of benzene contamination
(Figure 5-31).

Petroleum hydrocarbons and its components can be biodegraded in
soils and ground water. The primary potential transport pathways for
contaminant movemen~t at Site 7 - POL Storage Area are leaching of
soil contaminants to ground water and transport of contaminants
downgradient of the source area via ground water flow.

The ground surface above the defined areas for soil and ground water
contamination at Site 7 - POL Storage Area is comprised primarily of
asphaltic concrete. Two areas of bare ground 'xists at the site: an
approximate 7-foot wide strip along the fence line in southern portion
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of the area; and an approximate 30-foot wide strip along the western
boundary of the site.

It is estimated that a small p,,rtion of the area of soil contamination
may lie off Base (Figure 5-30). Exposure of potential receptors to
contaminated soil at Site 7 - POL Storage Area is unlikely under surface
current conditions because the area of soil contamination lies 2 to 7 feet
bgs.

Exposure of potential receptors to benzene, toluene or bis(2-
ethylhexyl)phthalate in ground water at the site is also unlikely.
Samples collected from monitoring wells MW23 and MW31, located
100 feet downgradient of the USTs did not contain detectable
concentrations of these compounds. The majority of the area of
ground water contamination is within the NVANG Base boundary.
The closest public supply wells are located outside of the Base,
approximately one-half mile from Site 7 - POL Storage Area.

8.3.4 Site 14 - OWS

TPtI was the only contaminant identified in Site 14 - OWS soils. The
source area for TPH is well defined and appears to occur in zone 5 to 8
feet bgs (Figure 5-35). No ground water contamination has been
identified at this site.

As discussed in Section 7, petroleum hydrocarbon compounds can be
biodegraded in soils. The primary potential transport pathways for
contaminant movement from soils at Site 14 - OWS is leaching of soil
contaminants to ground water. Based on the review of ground water
data collected during the SI and RI, leaching does not appear to be a
significant transport pathway at this site.

The ground surface above the defined areas for soil contamination at
Site 14 - OWS is comprised of soil covered with a cobble/gravel surface.
Exposure of potential receptors to contaminated soil at Site 5 - Former
FTA is unlikely under current conditions because the area of soil
contamination lies 5 to 8 feet bgs.

8-10



FINAL

SECTION 9.0

CONCLUSIONS

The following section provides a brief summary of conclusions based
on RI field activities at IRP Sites 4, 5, 7, and 14.

9.1 Site 4 - Former FTA

An area of soil was identified in which TPH, 1,2,4-TCB, and 1,4-DCB
exceeded cleanup goals. In general, this area is relatively small and is
in the immediate vicinity of soil borings SB4-5 and BH14. This area is
located immediately upgradient from monitoring well MWO5 and
potentially provides a continuing source of petroleum-derived
hydrocarbons and VOCs to Site 4 - Former FTA ground water.

An area of ground water was identified that contained TCE and
benzene concentrations equal to or exceeding their respective cleanup
standards. This area is confined to the immediate vicinity of
monitoring well MW05. Comparison of concentrations of these
compounds in samples collected in March 1992 and July 1995 suggest
that significant decreases have occurred.

9.2 Site 5 - Former FTA

An area of TPH-impacted soil was identified in the immediate vicinity
of monitoring well MW17. The impacted soil provides a continuing
source of petroleum-derived hydrocarbons to Site 5 - Former FTA
ground water. This soil area lies partially on Airport property and
partially on the NVANG Base.

Benzene exceeds cleanup standards in ground water samples collected
from monitoring well MW17. Review of additional data for Site 5 -
Former FTA suggests that benzene-impacted ground water is confined
to the immediate vicinity of monitoring well MW17. A portion of this
area of benzene-impacted ground water probably extends off Base. A
comparison of concentrations of these compounds in samples collected
in March 1992 and May 1995 suggests that no significant changes have
occurred.

9-1
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9.3 Site 7 - PC L Storage Area

Approximately 13,500 gallons of floating product existed within the
UST excavation area as of mid-August 1995. This estimate was based
on data collected during product removal operations in late-August
1995. The floating product was discovered during RI investigations at
Site 7 - POL Storage Area. The product is within the gravel backfill in
the UST excavation area. Geologic conditions surrounding the UST
excavation arpa have resulted in minimizing the migration of floating
product from the excavation. Product removal operations were
implemented during a ten-day period, August 23 through September 7,
1995. During this period, approximately 10,000 gallons of product was
removed from the gravel backfill.

One additional area of free product exists at Site 7 - POL Storage Area in
the vicinity of produ,- monitoring well T-4. This discrete area of
floating product is likely associated with a surface spill event.

A relatively large area of JP-4 impacted soil was identified. Review of
the areal and vertical distributions of TPH, benzene, toluene, and other
fuel component compounds (i.e., PAHs) suggests that the complex
distribution of impacted soil is consistent with the product release
history at Site 7 - POL Storage Area. Several JP-4 spills have occurred in
the Site 7 - POL Storage Area, most of which are reported to have been
flushed into soil and gravel areas surrounding the refueling stand.
The presence of fuel hydrocarbons in the soil has impacted ground
water quality at Site 7 - POL Storage Area.

An area of ground water was identified that contained benzene,
toluene, and bis(2-ethylhexyl)phthalate exceeding their respective
cleanup standards. Although bis(2-ethylhexyl)phthalate is known as a
common laboratory contaminant, no information is available to
suggest that laboratory contamination is responsible for detection of
this compound in Site 7 - POL Storage Area ground water samples.

The area of ground water impacted by benzene comprises the eastern
half of Site 7 - POL Storage Area. This area may actually extend off Base
in the vicinity of the Airport's control tower. However, it is not
anticipated that the benzene-impacted ground water extends a
significant distance south of the Base fence line, based on review of the
on-Base benzene distribution. The area of ground water impacted by
bis(2-ethyihexyl)phthalate is confined to the immediate vicinity of
monitoring wells MW07, MW25, and product monitoring well T-4.
The area of ground water impacted by toluene is confined to the
immediate vicinity of product monitoring well T-4.
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9.4 Site 14 - OWS

TPH in soils exceed cleanup standards in an area of soil at Site 14 -

OWS. The distribution of the TPH-impacted soil is consistent with the
release history at Site 14 - OWS. The absence of significant VOCs in the
impacted areas suggests that in situ degradation of the spilled fuel has
occurred. The remaining semivolatile components of JP-4 fuel have

low solubility, inhibiting their transport to ground water.

It does not appear that TPH-impacted soils currently provide a
significant source of fuel-related hydrocarbons to ground water.
Ground water data collected during the SI and the RI suggest that
minor concentrations of fuel-related hydrocarbons have been
transported to ground water.
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SECTION 10.0

RECOMMENDATIONS

The following summarizes recommendations based on review of RI
and SI data for the NVANG Base.

10.1 Qite 4 - Former FTA

* An FS should be performed for Site 4 - Former FTA soils to
evaluate remedial alternatives for soil containing TPH, 1,2,4-TCB,
and 1,4-DCB. The FS should evaluate various alternatives to
eliminate the source of these contaminants from soil to prevent
transport to ground water.

* Long-term ground water monitoring should be performed at Site 4 -
Former FTA, based on the limited extent of ground water affected
and based on the current declining concentration trend for TCE and
benzene.

10.2 Site 5 - Former FTA

* An FS should be performed for Site 5 - Former FTA to evaluate
remedial alternatives for ground water containing benzene. The FS
should evaluate various alternatives to eliminate or mitigate
transport downgradient transport.

* An FS should be performed for Site 5 - Former FTA soils to
evaluate remedial alternatives for soils containing petroleum
hydrocarbons, a portion of which lies off Base. The FS should
evaluate alternatives to eliminate or mitigate the potential threat to
ground water quality.

10.3 Site 7 - POL Storage Area

* An FS should be performed for the remaining free product in the
excavation backfill based on the potential threat posed by this source
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of petroleum hydrocarbons to Site 7 - POL Storage Area ground
water.

A periodic product thickness monitoring program and mitigation
by bailing should be instituted at product monitoring well T-4. A
similar program was successful in significantly reducing free
product thickness at monitoring well MW07.

An FS should be performed for Site 7 - POL Storage Area to evaluate
remedial alternatives for soils containing petroleum hydrocarbons,
a portion of which lies off Base. The FS should evaluate
alternatives to eliminate or mitigate the potential threat to ground
water quality.

An FS should be performed for Site 7 - POL Storage Area to evaluate
remedial alternatives for ground water containing benzene,
toluene, and bis(2-ethylhexyl) phthalate. A portion of the area of
ground water containing elevated concentrations of benzene lies off
Base. The FS should evaluate various alternatives to eliminate or
mitigate downgradient transport.

10.4 Site 14 - OWS

* Long-term monitoring should be performed for Site 14 - OWS
ground water to detect the possibility of future problems.

10-2
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APPENDIX A

TECHNICAL MEMORANDA FOR FIELD
ACTIVITIES



Memorandum

To: Robin Weesner

From: Nevine Melikian, ERM-West.

Subject: Ground Water Monitoring, NVANG, May 11, 1995

Date: May 1, 1995

This document outlines the details of ground water sampling on May
11 through May 14, 1995 and on May 24, 1995 at the Nevada Air
National Guard (NVANG) Base, Reno, Nevada. On May 11 through
May 14, ground water will be sampled at 17 existing monitoring wells.
On May 24, ground water will be sampled at 4 new monitoring wells
installed by ERM in the period between May 15 and May 23, 1995. The
locations of all monitoring wells to be sampled are shown in attached
figure. The intallation and sampling of 6 additional optional
monitoring wells may be required.

Health and Safety Requirements

All personnel are to be familiar with and must follow the Sitewide
Safety and Health Plan. This includes using the correct levels of
personal protective equipment (PPE). Steve Becker, the Site Safety
Officer, will ensure that all personnel present during field work fill out
the daily tailgate forms.

Ground Water Sampling Procedures

A two day waiting period is required between well development and
ground water sampling at the newly installed monitoring wells.

Prior to purging each monitoring well, ground water levels will be
measured using an electric water level meter. Ground water level and
all purging and sampling information will be entered on Ground
Water Monitoring forms.

All monitoring wells are 2" in diameter. The monitoring wells will be
purged using a portable submersible pump and will be sampled using
disposable bailers. Prior to sampling, three well volumes will be
purged and parameters (pH, Sp. condition, and temperature) will be
recorded on Ground Water monitoring forms. Well volume



information for all monitoring wells is attached to this memo. Prior to
collecting a ground water sample, the disposable bailers will be rinsed
once with well water (first bail is discarded).

Purge water will be collected in well-specific 55-gallon drums. The
drums will be labeled and stored on site, behind the Civil Engineering
Building.

If present, floating product thickness in monitoring wells MW25 and
MWO7 will be recorded. If the thickness is measurable, floating product
will be removed using a non disposable bailer. Monitoring wells
MW25 and MW07 will be sampled last.

Sampling Schedule

The following is a tentative schedule for ground water sampling:

May 11, 1995: MW15, MW18, MW16, MW17

May 12, 1995: MW19, MWO8, MW27, MW26, MW24

May 13, 1995: MW23, MW03, MW04, MWO5

May 14, 1995: MW10, MW06, MW25, MW07

May 24, 1995: MW28, MW29, MW30, MW31

This schedule may be altered due to site operations and/or sampling
speed.

Ground Water Sample Identifiers

Sample identifiers for original ground water samples will include the
monitoring well number, and the quarterly sampling round (this is the
second sampling round). For example, MW03-95-2 represent a ground
water sample collected during the second round of quarterly sampling
in 1995 from monitoring well MW03.

Analytical Parameters

Ground water samples collected from each well will be analyzed for:

* Volatile organic compounds (VOCs) using EPA Method 8010/8020
with 8240 for confirmation;
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* Semi-volatile organic compounds (SVOCs) using EPA Method
3550/8270;

* Total petroleum hydrocarbons (TPH) using EPA Method 5030/8015;

and

9 Lead using EPA Method 3050/7420.

Ground water analyses will be performed by Gulf States Analytical
(GSA). Ground Water Samples will be shipped by Federal Express to
GSA:

Gulf States Analytical
Att: Lora Dunlap

6310 Rothway
Houston, Texas 77040-9835

(713) 690-4444

A validation package will be requested from GSA for ground water
samples collected from monitoring well MW23 and MW05, and
MW31, therefore, a separate Chain-of-Custody form will be prepared
for MW23, MW05 and MW31. The trip blank for the sampling day
should also be included on this Chain-of-Custody.

Ouality Assurance/Quality Control QOA/OC) Samples

The following QA/QC samples will be collected. QA/QC samples will
be analyzed for the same parameters as original samples with the
exception of trip blanks. Trip blanks will only be analyzed for VOCs.

Duplicate Sa_..mpl. Field duplicates will be collected at a frequency of
10 % of total number of original samples. Duplicate ground water
samples will be collected from monitoring wells MW18, MW06, and
MW28. Sample identifiers for field duplicates are the same as the
original sample but followed by an asterix (*). Collection time should
be the same as original sample.

Trip Blanks. Trip blanks will be collected at the frequency of one per
cooler per day. Sample identifiers for trip blanks are as follows: TB-
date-#. For example TB051995-1 represents the first trip blank collected
on May 19, 1995.

MS/MSD. One MS/M will be designated for every 20 ground water
samples. MS/MSD wiai be requested for the sample collected fron
monitoring well MW27 and MW30. This should be indicated on the
Chain-of-Custody form.
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Field Blank_. Field blanks will be collected at the frequency of one

every two days. Sample identifiers for field blanks will be the well
identifier at which the blank was prepared followed by an asterix.
Collection time should be original sample collection time plus one
minute.

Equipment Rinsate. Rinsate blanks from decontaminated submersible
pump will be collected at the frequency of one every two days. Sample
identifiers for rinsate blanks will be the well identifier at which the
blank was prepared followed by an asterix. Collection time should be
original sample collection time plus one minute.

Decontamination

All sampling equipment will be decontaminated prior to sampling,
between monitoring wells, and after sampling activities have been
completed. Decontamination will include scrubbing sampling
equipment with a laboratory-grade detergent (such as Liqui-Nox or
Alconox), followed by a rinse with potable water, a rinse with ASTM
Type I reagent water and pesticide-grade methanol. All equipment will
be allowed to air dry and either wrapped in aluminum foil or
positioned to preclude inadvertent contamination prior to reuse.

Sampling Summary

The following table summarizes the sampling program:

Analysis Method Container Sampling Field QA/QC Total
Locations Samples

Field MS/MS Equip Trip Field
Dup D Rinse Blank Blank

VOCs 8010/8020 2 X 40 ml 21 3 2 3 5 3 37
glass 1

SVOCS 8270 2 X 1-liter 21 3 2 3 - 3 32
glass I I I I I

TPH 8015 2X40ml 21 3 2 3 3 32
• lass

Lead 7420 250 m1 21 3 2 3 - 3 32
__plastic

Required Equipment and Materials

Equipment to be transported from Sacramento by Dave Bett:



"* 2-inch submersible pump, controller, and real

"• Water level meter

"° Photoionization detector (PID)

"* Interface probe

"• pH, conductivity, and temperature meters

"* Disposable bailers and nylon rope

"* Non-disposable bailer

"* ASTM Type I reagent water

"* Alconox or Liqui-Nox

"* Aluminum foil

Arizona Office Responsibility:

* Pesticide grade methanol

* Sampling bottles and coolers

* Ground water monitoring data forms

* Calibration forms

* Cha in -of-Custody forms

• Sample labels

• Drum labels

* Sitewide Safety and Health Plan

*14
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NVANG Well Volume Information

Date of Well Casing Head Depth to Casing Saturated 3 Casing
Measurement Number Elevation Elevation Water (ft Depth Interval Volumes

(ft) (ft) 9/94 below (ft) (ft) (gal)
measuring

___point)

1/95 MW06 4398.69 4394.04 4.65 14.5 9.85 4.82

MW07 4397.90 4393.80 4.1 14.0 9.) 4.85

MW08 4399.21 4394.11 5.1 14.0 8.9 4.36

MW23 4399.40 4393.62 5.78 15.0 9.22 4.51

MW24 4398.67 4393.47 5.2 15.0 9.8 4.80

MW25 4397.78 4393.70 4.08 13.0 8.92 4.37

MW26 4397.32 4392.71 4.61 15.0 10.39 5.09

MW27 4397.32 4394.16 316 15.0 11.84 5.80

3/93 MW03 4404,38 4396.84 7.54 16.0 8.46 4.14

MW04 4403.69 4396.30 7.39 16.0 8.61 4.21

MWO5 4403.61 4396.36 7.25 11.0 3.75 1.84

MW1O 4400.79 4394.80 5.99 13.0 7.01 3.43

MW ,5 4402.77 4395.27 7.50 13.5 6.00 2.94

MW16 4404.17 4395.54 8.63 16.5 7.87 3.85

MW17 4402.50 4395.64 6.86 14.0 7.14 3.50

MW18 4402.57 4395.51 7.25 14.5 7.25 3.54

MW19 4404.11 4395.82 8.29 16.5 8.21 4.02
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Memorandum FILE COPY
I To: Robin Weesner

From: Nevine Melikian, ERM-West.

Subject: Soil Sampling, NVANG, May 1.5, 1995

Date: May 2, 1995

This document outlines the details of soil sampling on May 15 through
May 23, 1995 at the Nevada Air National Guard (NVANG) Base, Reno,
Nevada. Soil samples will be collected from 24 soil boring at four sites
(Sites 4, 5, 7, and 14) at the NVANG Base. The locations of the proposed
soil borings are shown in attached figures. Optional borehole drilling
(maximum 10 soil borings) and soil sampling may be required.

The purpose of soil sampling at 22 of the soil borings is to delineate the
horizontal and vertical extent of soil contamination at the investigation
sites. The remaining two soil borings are for the purpose of aiding in the
design of a free product recovery system at Site 7.

Health and Safety Requirements

All personnel are to be familiar with and must follow the Sitewide Safety
and Health Plan. This -includes using the correct levels of personal
protective equipment (PPE). Steve Becker, the Site Safety Officer, will
ensure that all personnel present during fieldwork fill out the daily
tailgate forms.

Soil Sampling Procedures

Borehole logging/ sampling forms to be used during this investigation are
attached to this memo. Once equipment decontamination procedures
have been met, continuous drive samples will be collected using a 2-foot
split-spoon sampler equipped with brass sampling sleeves.

Continuous drive samples will be collected from the interval between
land surface to the target depth. All soil samples will be collected in the
unsaturated zone. The thickness of the unsaturated zone will be
determined based on geologic conditions and on ground water level



measurements conducted at nearby monitoring wells during ground
water monitoring activities. Confined conditioned exist at some locations
at the NVANG. Where unconfined or water table conditions occur, soil
borings will be terminated at the top of the water table. Where confined
ground water conditions occur, the soil borings will be terminated at the
bottom of the confining layer. It is anticipated that the maximum total
depth of the soil borings will be approximately 10 feet below ground
surface (bgs).

Samples collected from each drive sample interval will be field-screened
using a PID and a portable field GC. Three samples from each soil boring,
with the highest contamination levels as determined by field screening,
will be submitted for laboratory analysis. If the results of the field
screening do not clearly target a specific interval for laboratory analysis,
samples collected from immediately below the surface fill material, from
the middle of the borehole, and from the bottom of the borehole will be
submitted for laboratory analysis.

The following figure shows the sampling scheme for the drive sampler.
From each drive sample, the bottom-most sleeve will be submitted for
laboratory analysis, and if applicable, the third sleeve from the top will be
submitted as a field duplicate. If no duplicated sample is to be collected,
the third sleeve from the top will be used for screening using the field CC,
the second sleeve from the top will be used for litho-logging and for
screening using a PID, and the top sleeve will be discarded. If a duplicated
sample is to be collected, the second sleeve from the top will be used for
screening using the field CC and the bottom half of the top sleeve will be
used for litho-logging and for screening using the PID.



Drive Sampler Sampling Scheme

If a Duplicate Sample will be Collected If no Duplicate Sample will be Collected

Discard
PID &

Lithology

Field GC PlD &
Lithology

Duplicate Field GC

Laboratory Laboratory

The ends of the brass sleeves for soil samples to be sent for laboratory
analysis and for field CC screening will be covered with Teflon and with
fitted plastic caps. Samples will then be labeled, placed in individual
Gladlock bags, and stored on ice. Sample labels provided by the laboratory
will be used for samples to be submitted for laboratory analysis. ERM
sample labels will be used for samples to be screened using the field CC

Sampling Schedule

The following is a tentative schedule for borehole drilling and soil
sampling:

May 15 and 16, 1995: Site 4: Soil borings SB4-1, SB4-2, SB4-3, SB4-4,
SB4-5, SB4-6

- t'"" AMay 17, 18, and 19, 1995: Site 7: Soil Borings SB7-1, SB7-2, SB7-3, SB7-4,
SB7-5, SB7-6, SB7-7, SB7-8

May 20 and 21, 1995: Site 5: Soil Borings SB5-1, SB5-2, SB5-3, SB5-4

May 22 and 23, 1995: Site 14: Soil Borings SB14-1., SB14-2, SB14-3,
SB14-4

This schedule may be altered due to site operations and/or sampling
speed.



Soil Sample Identifiers

Sample identifiers for original soil samples will include the site number,
soil boring number, and sample depth. For example, SB4-1-6 represents
soil boring number one, at site 4, with the sample collected at 5.5 to 6 feet
bgs..

Analytical Parameters

Soil samples collected from each well will be analyzed for;

* Volatile organic compounds (VOCs) using EPA Method 8240;

• Semi-volatile organic compounds (SVOCs) using EPA Method
3550/8270; and

* Total petroleum hydrocarbons (TPH) using EPA Method 5030/8015
(standard JP-4 and Gas);

Soil sample analyses will be performed by Gulf States Analytical (GSA).
Ground Water Samples will be shipped by Federal Express to GSA:

Gulf States Analytical
Att: Lora Dunlap

6310 Rothway
Houston, Texas 77040-9835

(713) 690-4444

A validation package will be requested from GSA for eight field selected
soil samples collected on May 17 and 19, therefore, a separate Chain-of-
Custody form will be prepared for each of these samples. The trip blank
for the sampling day should also be included on this Chain-of-Custody.

Ouiality..Assurance/Ouality Control (OA/OC) Samples

The following QA/QC samples will be collected. Duplicate samples will be
analyzed for the same parameters as the original samples. Equipment
rinsate samples will be analyzed for VOCs using EPA Method 8240, SVOC
using EPA Method 8270, and TPH using EPA Method 8015 (Standard JP-4
and Gas). Trip blanks will only be analyzed for VOCs using EPA Method
8240.

Duplicate Samples. Field duplicates will be collected at a frequency of 10 %
of total number of original samples. Eight field selected duplicate soil
samples will be collected from the following soil borings:



4 Site 4: SB4-1 and SB4-4;

0 Site 7: SB7-1, SB7-3, SB7-8;

* Site 5: SB5-2, SB5-4; and

* Site 14: SB14-2.

Sample identifiers for field duplicates are the same as the original sample
but followed by an asterix (*). Collection time should be the same as
original sample.

Trip Blanks, Trip blanks will be collected at the frequency of one per
cooler per day. Sample identifiers for trip blanks are as follows: TB-date-#.
For example TB051995-1 represents the first trip blank collected on May 19,
1995.

MS/MSD. One MS/MSD will be designated for every 20 soil samples.
MS/MSD will be requested for four field selected soil samples, one soil
sample collected from each of soil borings SB4-2, SBS-1, SB7-5, SB7-6. This
should be indicated on the Chain-of-Custody form.

Equipment Rinsate. Rinsate blanks from final rinse of drive sampler after
decontamination will be collected at the frequency of one every two days.
Sample identifiers for rinsate blanks will be the boring identifier at which
the blank was prepared followed by an asterix.

Decontaminatioxl

All sampling equipment will be decontaminated prior to sampling,
between monitoring wells, and after sampling activities have been
completed. Decontamination will include scrubbing sampling equipment
with a laboratory-grade detergent (such as Liqui-Nox or Alconox), followed
by a rinse with potable water, a rinse with ASTM Type I reagent water and
pesticide-grade methanol. All equipment will be allowed to air dry, if
possible, and either wrapped in aluminum foil or positioned to preclude
inadvertent contamination prior to reuse.

the drilling rig and flights will be decontaminated after use by steam
cleaning.

--a- •v



Sampling Summary

The following table summarizes the soil sampling program:

Matrix Method Container Original Field QA/QC Matrix
Samples __________ TotalField Dup MS/MS Equipment Trip "

D Rinsate Blank

VOCs (8240)

Soil SVOCs (8270) Brass 72 8 4 80
Sleeve

TPH (8015)
(Standard JP-

4 & Gas)
"VOCs 8240 2X40 ml 4 8 12

glass
Water SVOCs 8270 2X1000ml 4 4

glass
TPH (8015) 2X40 ml 4 4

(Standard JP- glass
4 & Gas)

Required Equipment and Materials

* Brass sleeves

* Teflon fi'.,,

& Plastic caps

* Photoionization detector (PID)

* Portable Gas Chromatograph (GC)

p Coolers

• Pesticide grade methanol

* ASTM Type I reagent water

a Alconox or Liqui-Nox

* Aluminum foil

- IL



"* Borehole logging/sampling record

"* Calibration forms

"* Chain-of-Custody forms

"* Sample labels

"* Drum labels

" Sitewide Safety and Health Plan
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Memorandum FILE COPY
To: Robin Weesner

From: Nevine Melikian, ERM-West.

Subject; Ground Water Resampling, NVANG, July 12 & 13, 1995

Date: July 3, 1995

This document outlines the details of ground water resampling on July
12 and July 13, 1995 at the Nevada Air National Guard (NVANG) Base,
Reno, Nevada. Ground water will be resampled at 7 existing
monitoring wells. The locations of all monitoring wells to be sampled
are shown in attached figures.

Health and Safety Requirements

All personnel are to be familiar with and must follow the Sitewide
Safety and Health Plan. This includes using the correct levels of
personal protective equipment (PPE). The Site Safety Officer, will
ensure that all personnel present during field work fill out the daily
tailgate forms.

Ground Water Sampling Procedures

Prior to purging each monitoring well, ground water levels will be
measured using an electric water level meter. Ground water level and
all purging and sampling information will be entered on Ground
Water Monitoring forms.

All monitoring wells are 2" in diameter. The monitoring wells will be
purged using a portable submersible pump and will be sampled using
disposable bailers. Prior to sampling, three well volumes will be
purged and parameters (pH, Sp. condition, and temperature) will. be
recorded on Ground Water monitoring forms. Well volume
information for all monitoring wells is attached to this memo. Prior to
collecting a ground water sample, the disposable bailers will be rinsed
once with well water (first bail is discarded).



Purge water will be collected in well-specific 55-gallon drums. The
drums will be labeled and stored on site, behind the Civil Engineering
Building.

Sampling Schedule

The following is a tentative schedule for ground water sampling:

May 12, 1995: MW04, MWO5, MW28, MW29

May 13, 1995: MW32, MW30, MW24

This schedule may be altered due to site operations and/or sampling
speed. MW32 is located on Reno-Tahoe Airport property. If access gate
is locked, contact Mike Anderson at Airport Operations (702) 328-6490.
In the case of access problems to monitoring wells located on the base,
contact Major John Peck at (702) 788-4503.

Ground Water Sample Identifiers

Sample identifiers for original ground water samples will include the
monitoring well number, and the quarterly sampling round (this is the
second sampling round). For example, MW03-95-2 represent a ground
water sample collected during the second round of quarterly sampling
in 1995 from monitoring well MW03.

Analytical Parameters

Ground water samples collected from each well will be analyzed for:

Volatile organic compounds (VOCs) using EPA Method 8010/8020
with 8240 for confirmation;

Ground water analyses will be performed by Gulf States Analytical
(GSA). Ground Water Samples will be shipped by Federal Express to
GSA:

Gulf States Analytical
Att: Lora Dunlap

6310 Rothway
Houston, Texas 77040-9835

(713) 690-4444



Ship samples at the end of the sampling program; it is not necessary to
ship every day. Include 48 hour turnaround time on Chain-of-
Custody.

Ouality Assurance/Quality Control (QA/OC) Samples

The following QA/QC samples will be collected. QA/QC samples will
be analyzed for the same parameters as original samples with the
exception of trip blanks. Trip blanks will only be analyzed for VOCs.

Duplicate Samples. Field duplicates will be collected at a frequency of
10 % of total number of original samples. Duplicate ground water
samples will be collected from monitoring well MW29. Sample
identifiers for field duplicates are the same as the original sample but
followed by an asterix (*). Collection time should be the same as
original sample.

Trip Blanks. Trip blanks will be collected at the frequency of one per
cooler per day. Sample identifiers for trip blanks are as follows: TB-
date-#. For example TB051995-1 represents the first trip blank collected
on May 19, 1995.

M .MSD, One MS/MSD will be designated for every 20 ground water
samples. MS/MSD will be requested for the sample collected from
monitoring well MW32. This should be indicated on the Chain-of-
Custody form.

Fi?. Blnks Field blanks will be collected at the frequency of one
every two days. Sample identifiers for field blanks will be the well
identifier at which the blank was prepared followed by an asterix.
Collection time should be original sample collection time plus one
minute.

Equipment Rinsate. Rinsate blanks from decontaminated submersible
pump will be collected at the frequency of one every two days. Sample
identifiers for rinsate blanks will be the well identifier at which the
blank was prepared followed by an asterix. Collection time should be
original sample collection time plus one minute.

Decontamination

All sampling equipment will be decontaminated prior to sampling,
between monitoring wells, and after sampling activities have been
completed. Decontamination will include scrubbing sampling
equipment with a laboratory-grade detergent (such as Liqui-Nox or



Alconox), followed by a rinse with potable water, a rinse with ASTM
Type I reagent water and pesticide-grade methanol. All equipment will
be allowed to air dry and either wrapped in aluminum foil or
positioned to preclude inadvertent contamination prior to reuse.

Sampling Summary

The following table summarizes the sampling program:

Analysis Method Container Sampling Field QA/QC Total
Locations Sample!

Field MS/MS Equip Trip Field
Dup _DD Rinse- Blank Blank

VOCs 8010/8020 2 X 40 ml 7 1 1 1 2 1 12
I__ _ I_ _ glass I I

Required Equipment and Materials

Equipment to be transported from Sacramento by Dave Betts:

"* 2-inch submersible pump, controller, and real

"* Water level meter

"* Photoionization detector (PID)

"* pH, conductivity, and temperature meters

"• Disposable bailers and nylon rope

"* Non-disposable bailer

"* Alconox or Liqui-Nox

"* Aluminum foil

"• Sampling bottles and ccolers (will be shipped by the lab to
Sacramento)

"* ASTM Type I reagent water (available in storage shed at NVANG)

"* Pesticide grade methanol (available in storage shed at NVANG)

Arizona Office Responsibility:



"* Ground water monitoring data forms

"* Calibration forms

"* Chain-of-Custody forms

"• Sample labels

"* Drum labels

"* Sitewide Safety and Health Plan



NVANG Well Volume Information

Date of Well Casing Head Depth to Casing Saturated 3 Casing

Measuremmot Number Elevation Elevation Water (ft Depth Interval Volumes

(ft) (ft) 9/94 below (ft) (ft) (gal)
measuring

_ ._ _ _ point)

May, 1995 MW04 4403.69 4397.86 5.83 16.05 10.22 30.

MWO5 4403.61 4397.96 5.65 10.20 4.55 \13.15
MW241 4398.67 4393.92 4.75 15.10 10.35 31ý05

MW28 4404.03 4397.55 6.48 17.96 11.48 ý.44

MW29 4404.05 4397.75 6.30 18.42 12.12 .36

MW30 4404.48 4397.21 7.27 18.40 11.13 3.

MW32 4401.89 4397.21 4.68 19.05 14.37



Memorandum

To: Robin Weesrier

Fromn: Frank Lamphere, ERM-West.

Subject: Ground Water Monitoring, NVANG, August 21-25, 1995

Date: August 18, 1995

This document outlines the details of ground water sampling on
August 21 through August 25, 1995 at the Nevada Air National Guard
(NVANG) Base, Reno, Nevada. On August 21 through August 25,
ground water will be sampled at 21 existing monitoring wells. The
locations of all monitoring wells to be sampled are shown in attached
figure. All changes from procedures used during the May/July 1995
sampling round will be denoted in bold print.

Health and Safety Requirements

All personnel are to be familiar with and must follow the Sitewide
Safety and Health Plan. This includes using the correct levels of
personal protective equipment (PPE). Frank Lamphere, the Site Safety
Officer, will ensure that all personnel present during field work fill out
the daily tailgate forms.

Ground Water Sampling Procedures

Prior to purging each monitoring well, ground water levels will be
measured using an electric water level meter. Ground water level and
all purging and sampling information will be entered on Ground
Water Monitoring forms.

All monitoring wells are 2" in diameter. The monitoring wells will be
purged using a portable submersible pump and will be sampled using
disposable bailers. Prior to sampling, three well volumes will be
purged and parameters (pH, conductivity, and temperature) will be
recorded on Ground Water monitoring forms. Well volume
information for all monitoring wells is attached to this memo. Prior to
collecting a ground water sample, the disposable bailers will be rinsed
once with well water (first bail is discarded).



Purge water will be collected in well-specific 55-gallon drums. The
drums will be labeled and stored on site, behind the Civil Engineering
Building.

If present, floating product thickness in monitoring wells MW25,
MW07, T-1, T-2, T-3, and T-4 will be recorded. If the thickness is
measurable and a sample is to be collected, floating product will be
removed using a dedicated product removal disposable bailer.
Monitoring wells MW25, MWO7, and T4 will be sampled last. NOTE:
ground water samples will not be collected from wells T-1 through T-3.

SamplinShedule

The following is a tentative schedule for ground water sampling:

August 21, 1995: MW15, MW18, MW17, MW30, MW32

August 22, 1995: MW08, MW27, MW26, MW24, MW23

August 23, 1995: MW28, MW29, MW03, MW04, MW05*

August 24, 1995: MW10, MW06, MW31*

August 25, 1995: MW25, MW07, T-4

This schedule may be altered due to site operations and/or sampling
speed.

Ground Water Sample Identifiers

Sample identifiers for original ground water samples will include the
monitoring well number, and the quarterly sampling round (this is the
third sampling round). For example, MW03-95-3 represent a ground
water sample collected during the third round of quarterly sampling in
1995 from monitoring well MW03.

Analytical Parameters

Ground water samples collected from each well will be analyzed for:

"* Volatile organic compounds (VOCs) using EPA Method 8010/8020
with 8240 for confirmation;

"• Semivolatile organic compounds (SVOCs) using EPA Method
3550/8270;

k



° Extractable total petroleum hydrocarbons (TPH) using EPA Method
5030/8015;

0 Purgable total petroleum hydrocarbons (TPH) using EPA Method
5030/8015; and

* Lead using EPA Method 3050/7420.

Ground water analyses will be performed by Quanterra Analytical
Services (QAS). Ground Water Samples will be shipped by Federal
Express to QAS:

Quanterra Analytical Services
Att: Tracy Sidwell

1721 South Grand Ave.
Santa Ana, CA

92705
(714) 258-8610

A validation package will be requested from QAS for ground water
samples collected from monitoring well MW07 and MW31 therefore, a
separate Chain-of-Custody form will be prepared for MW07 and
MW31. The trip blank for the sampling day should also be included on
this Chain-of-Custody.

Ouality Assurance/Quality Control (QA/Q CSamples

The following QA/QC samples will be collected. QA/QC samples will
be analyzed for the same parameters as original samples with the
exception of trip blanks. Trip blanks will only be analyzed for VOCs.

Duplicate Samples, Field duplicates will be collected at a frequency of
10 % of total number of original samples. Duplicate ground water
samples will be collected from monitoring wells MWO5 and MW31.
Sample identifiers for field duplicates are the same as the original
sample but followed by an asterix (*). Collection time should be the
samne as original sample.

lTiIniýý. Trip blanks will be collected at the frequency of one per
cooler per day. Sample identifiers for trip blanks are as follows: TB-
date-#. For example TB082195-1 represents the first trip blank collected
on August 21, 1995.

MS!MSD, One MS/MSD will be designated for every 20 ground water
samples. MS/MSD will be requested for the sample collected from



monitoring well MWO5. This should be indicated on the Chain-of-
Custody form.

Fi?,fl J. h. Field blanks will be collected at the frequency of one
every two days. Sample identifiers for field blanks will be the well
identifier at which the blank was prepared followed by an asterix.
Collection time should be original sample collection time plus one
minute.

Equipment Rinsate. Rinsate blanks from decontaminated submersible
pump will be collected at the frequency of one every two days. Sample
identifiers for rinsate blanks will be the well identifier at which the
blank was prepared followed by an asterix. Collection time should be
original sample collection time plus one minute.

Decontamination

All sampling equipment will be decontaminated prior to sampling,
between monitoring wells, and after sampling activities have been
completed. Decontamination will include scrubbing sampling
equipment with a laboratory-grade detergent (such as Liqui-Nox or
Alconox), followed by a rinse with potable water, a rinse with ASTM
Type I[ reagent water and pesticide-grade methanol. All equipment
will be allowed to air dry and either wrapped in aluminum foil or
positioned to preclude inadvertent contamination prior to reuse.

Sampling Summary

The following table summarizes the sampling program:

EPA Description Matrix Numberof Extras for Total Container
Method Samples Breakage Type

7420 Total Lead WV 28 2 30 500ml poly
8010/8020 VOCs W 28 2 30 3x40ml gls

80105M TPH xacaies-j4a W 28 2 30 2xlL gls

8015M TPH Volatiles-Gasoline WV 5 1 6 3x40ml gls
8270 SVOCs W 28 2 30 2xlL gls *

8010/8020 Trip Blank W_ 5 2 7 40ml glass
•-lxlL gls for MS/MSD

__________*



Required Equipment and Materials

Equipment to be transported from Sacramento by Dave Betts:

"* 2-inch submersible pump, controller, and reel

"* Water level meter

"• Photo ionization detector (PID)

"• Interface probe

"° pH, conductivity, and temperature meters

"• Disposable bailers and nylon rope

"* Alconox or Liqui-Nox

Arizona Office Responsibility:

"• Pesticide grade methanol (already on site)

"• Sampling bottles and coolers (shipped to NVANG)

"* Ground water monitoring data forms

"* Calibration forms

"* Chain-of-Custody forms

"* Sample labels

"* Drum labels

* Sitewide Safety and Health Plan

"• Ultra pure water machine

"* Peristaltic pump and disposable filter cartridges

"* Arrangement for 55 gallon drums



Memorandum FILE COPY

To: Robin Weesner and Dave Betts

From: Frank Lamphere

Subject: Ground Water Monitoring, NVANG, November 13-17,
1995

Date: November 7, 1995

This document outlines the details of ground water sampling on
November 13 through November 17, 1995 at the Nevada Air National
Guard (NVANG) Base, Reno, Nevada. On November 13 through
November 17, ground water will be sampled at 21 existing monitoring
wells. The locations of all monitoring wells to be sampled are shown
in attached figure. All changes from procedures used during the
August 1995 sampling round will be denoted in bold print.

Health and Safety Requirements

All personnel are to be familiar with and must follow the Sitewide
Safety and Health Plan. This includes using the correct levels of
personal protective equipment (PPE). Dave Betts, the Site Safety
Officer, wUl ensure that all personnel present during field work fill out
the daily 3ilgate forms.

Ground Water Level Round

A ground.water level round will bee performe %-lro e [-L olcino

any ground water samples. Depth to ground water should be measured
in all wells on the first day. The only wells which can be excluded from
this round are the wells first on the sampling list (see list). The depth
to ground water can be recorded when these wells are sampled.

Ground Water Sampling Procedures

Prior to purging each monitoring well, ground water levels will be
measured using electric water level meter. Grotnd water level and

. .



all purging and sampling information will be entered on Ground
Water Monitoring forms.

All monitoring wells are 2" in diameter. The monitoring wells will be
purged using a portable submersible pump and will be sampled using
disposable bailers. Prior to sampling, three well volumes will be
purged and parameters (pH, conductivity, and temperature) will be
recorded on Ground Water monitoring forms. Well volume
information for all monitoring wells is attached to this memo. Prior to
collecting a ground water sample, the disposable biilers will be rinsed
once with well water (first bail is discarded).

Purge water will be collected in well-specific 55-gallon drums. The
drums will be labeled and stored on site, behind the Civil Engineering
Building.

If present, floating product thickness in monitoring wells MW25,
MW07, T-1, T-2, T-3, and T-4 will be recorded. If the thickness is
measurable and a sample is to be collected, floating product will be
removed using a dedicated product removal disposable bailer.
Monitoring wells MW25, MW07, and T-4 will be sampled last. NOTE:
ground water samples will not be collected from wells T-1 through T-3.

Depth to ground water measurements will be taken at all wells,
including wells where no samples are collected. This is to ensure that
an accurate ground water surface contour can be drawn.

Sampling Schedule

The following is a tentative schedule for ground water sampling:

November,ý' 1995: MXA5, MW18(duplicate)*, M417, M030, C44i)
MW32 P+

1, 14 14- 156 M-4

November 1995: MWO8 (MS/MSD), MW27, MW26, MW24,
MW23 I1

November••, 1995: MW28, MW29, MWG3, MIAT04,
I VMW05(duplicate)*Q'V

November 1995: (.4aq)MW.1,. MWO6(CLP), MW31(CLP)

November -, 1995: M1125, MW07, l-T(p/rq:)

This schedule may be altered due to site operations and/or sampling
speed.



NOTE: Purge water from wells MW05, MW06, MW07, MW17, MW25,
and T-4 must be stored in the iame 55-gallon drum.

Ground Water Sample Iderntifiers

Sample identifiers for original ground water samples will include the
monitoring well number, and the quarterly sampling round (this is the
fourth sampling round). For example, MW04-95-4 represent a ground
water sample collected during the fourth round of quarterly sampling
in 1995 from monitoring well MW04.

Analytical Parameters

Ground water scanples collected from each well will be analyzed for:

"* Volatile organic compounds (VOCs) using EPA Method 8010/8020
with 8240 for confirmation;

"* Semivolatile organic compounds (SVOCs) using EPA Method
3550/8270;

"* Extractable total petroleum hydrocarbons (TPH) using EPA Method

5030/8015;

"* Lead using EPA Method 3050/7420.

Ground water analyses will be performed by Quanterra Analytical
Services (QAS). Ground Water Samples will be shipped by Federal
Express to QAS:

Quanterra Analytical Services
Att: Tracy Sidwell

1721 South Grand Ave.
Santa Ana, CA

92705
(714) 258-8610

A validation package will be requested from QAS for ground water
samples collected from monitoring well MW06 and MW31 therefore, a
separate Chain-of-Custody form will be prepared for MW07 and
MW31. The trip blank for the sampling day should also be included on
this Chain-of-Custody.

L. .. , . ., ...... ....



Ouality Assurance/Ouality Control (OAIOC) Samples

The following QA/QC samples will be collected. QA/QC samples will
be analyzed for the same parameters as original samples with the
exception of trip blanks. Trip blanks will only be analyzed for VOCs.

Duplicate Samples. Field duplicates will be collected at a frequency of
10 % of total number of original samples. Duplicate ground water
samples will be collected from monitoring wells MWO5 and MW18
Sample identifiers for field duplicates are the same as the original
sample but followed by an asterix (*). Collection time should be the
same as original sample.

TriI Blanks. Trip blanks will be collected at the frequency of one per
cooler per day. Sample identifiers for trip blanks are as follows: TB-
date-#. For example TB111395-1 represents the first trip blank labeled
on November 13, 1995.

MS/MSD.2 One MS/MSD will be designated for every 20 ground water
samples. MS/MSD will be requested for the sample collected from
monitoring well MWO8. This should be indicated on the Chain-of-
Custody form.

Field Blanks. Field blanks will be collected at the frequency of one
every two days. Sample identifiers for field blanks will be the well
identifier at which the blank was prepared followed by an asterix.
Collection time should be original sample collection time plus one
minute. Field blanks will be collected at MW26 and MW10.

Equipment Rinsate. Rinsate blanks from decontaminated submersible
pump will be collected at the frequency of one every two days. Sample
identifiers for rinsate blanks will be the well identifier at which the
blank was prepared followed by an asterix. Collection time should be
original sample collection time plus one minute. Equipment rinsate
blanks will be collected at MW30 and MW03.

Decontamination

All sampling equipment will be decontaminated prior to sampling,
between monitoring wells, and after sampling activities have been
completed. Decontamination will include scrubbing sampling
equipment with a laboratory-grade detergent (such as Liqui-Nox or
Alconox), followed by a rinse with potable water, a rinse with ASTM
Type II reagent water and pesticide-grade methanol. All equipment
will be allowed to air dry and either wrapped in aluminum foil or
positioned to preclude inadvertent contamination prior to reuse.



Sampling Summary

The following table summarizes the san - program:

EPA Description Matrix Number ot Extras for Total Container
Method Samples Breakage Type

7420 Total Lead W 28 2 30 500rnl poly

8010/8020 VOCs W 28 2 30 3x40ml gis

8015M TPH Extractables-JP4/Gas W 28 2 30 ,2xlL gts *

8270 SVOCs W 28 2 30 2xlL gls *'

8010/8020 Trip Blank W 5 2 7 40ml glass
*-lxlL gls for MS/MSD

Required Equipment and Materials

Equipment to be transported from Sacramento by Dave Betts:

* 2-inch submersible pump, controller, and reel

* Water level meter

* Photo ionization detector (PID)

I Interface probe

pH, conductivity, and temperature meters

* Disposable bailers and nylon rope

* Alconox or Liqui-Nox

~ i



"• Peristaltic pump and disposable filter cartridges

"* 55-gallon drums

"* Interface probe

Arizona Office Responsibility (shipped to Dave Betts or Base):

"* Pesticide grade methanol (already on site)

"* Sampling bottles and coolers (shipped to NVANG)

"* Ground water monitoring data forms

"* Calibration forms

"* Chain-of-Custody forms

"• Sample labels

"* Drum labels

"* Sitewide Safety and Health Plan

"* Ultra pure water machine

"" Peristaltic pump filters



ERM-West, Inc.

1777 Botelho Drive
Suike 260

September 19, 1995 Walnut Creek, CA 94596
(510) 946-0455
(510) 946-9968 (Fax)

Mr. Mike Frey
ANGRC/CEVR
3500 Fetchet Avenue
Andrews Air Force Base
Maryland, 20331-5157

Subject: Contract DAHA90-94-D-0014 ERM
Delivery Order 0017
Pilot Study Report
Reno Air National Guard Base

Dear Mr. Frey:

ERM West, Inc., (ERM) has completed the work for the above referenced
delivery order. We are pleased to submit this Pilot Study Report in
accordance with Task 2 of the delivery order. Three copies of this document
are being transmitted to Major John Peck at the Reno Base.

Background

In March 1995, the Air National Guard Readiness Center (ANGRC) requested
ERM to conduct a Treatability Study at the Nevada Air National Guard Base
(referred hereafter to as the Base). The Treatability Study included
installation of observation wells and product recovery equipment to initiate
the Treatability Study at Site 7 of the Base.

Site 7, a petroleum, oil, and lubricant (POL) storage facility, consisted of four
25,000-gal underground JP-4 fuel tanks that were used for flight line
operations and ancillary equipment. Numerous small JP-4 fuel spills had
occurred around the backfill area above the tanks between 1973 and 1985.

During initiation of the Treatability Study, more than 6 feet of product was
found floating on the groundwater table. This amount of product was more
than ERM had anticipated since the amount seen in a monitoring well prior
to the Study was consistently less than a foot. ERM estimated that 20,000
gallons of jet fuel were floating on the groundwater surface within the
backfill area.

Upon discovery of this amount of product, ERM proposed an alternative
method to quickly and cost-effectively remediate the site. In July 1995,
ANGRC hact contracted ERM to conduct a Pilot Study to initiate the
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additional remediation. The Pilot Study was to include installation of three
eight-inch extraction wells, removal of the product from the wells, and the
disposal of the product.

Well Installations

ERM contracted West Hazmat Drilling Corp to install the three eight-inch
extraction wells at Site 7. From August 21 to August 22, 1995, West Hazmat
Drilling Corp, under the supervision of an ERM field engineer, installed
extraction wells T-5, T-6, and T-7 within the backfill area. The locations of
these extraction wells are shown in Drawing 6017.10-01. The drilling logs are
attached in Appendix A.

Extraction Well T-5 was screened from 3.5 feet to 13.5 feet below ground
surface; Extraction Well T-6 was screened from 4 feet to 14 feet below ground
surface; and Extraction Well T-7 was screened from 4 feet to 11 feet below
ground surface.

The initial product thickness observed in Extraction Well T-5 was 2.73 feet;
product thickness observed in Extraction Well T-6 was 5.3 feet; and product
thickness observed in Extraction Well T-7 was 5.3 feet.

Product Removal

ERM had contracted Americlean, Inc., (Americlean) to remove and recycle
the petroleum product overlying the groundwater surface. Americlean
provided a 5,000-gallon tank truck to Site 7 for each working day from August
23 to September 7, 1995. Americlean utilized a vacuum pump attached to the
tank truck to extract from the three eight-inch wells. The purpose of having
three extraction wells was to enable continuous operation. When the initial
product layer within a well was completely extracted, extraction was switched
to another well to enable product to recover in the original well. A three-way
manifold was installed at the three extraction wells for ease of operation.
Whenever a well was pumped dry of product, the valve positions at the
manifold were altered to allow extraction from another well.

An ERM field engineer was on site to supervise the activities and to make
certain no groundwater was cxtracted. Table 2 presents the volume of
product extracted during the ten days of operation. A total of 10,008 gallon of
product was extracted from the three wells. The product thickness in
Extraction Well T-5 was decreased from 2.73 feet to 0.60 feet; product thickness
in Extraction Well T-6 was decreased from 5.30 feet to 1.10 feet; and the
product thickness in Extraction Well T-7 was decreased from 5.3 feet to 1.5
feet.
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According to the data collected during extraction, it was noted that the
recovery rate for the first few hours was faster than recovery later in the day.
The recharge time was approximately 15 to 20 minutes for the first three
hours and extended to about 30 to 40 minutes later in the day. The faster
recovery of product provided a greater extraction rate. Based on this data,
ERM chose to divide the last few days of extraction into half days to take
advantage of the faster recovery rates.

The extracted product was hauled off site each day to Americlean's processing
plant in Silver Spring, Nevada. The Silver Springs facility is a permitted
waste oil recycling facility.

Please contact me at (510) 946-0455 if you have any questions or comments
regarding this document.

Sincerely,

ERM-WEST, INC

P'ogram Manager

FTW/ftw/6017.10

Attachments: Table 1 - Product Thickness Measurements
Table 2 - Volume of Product Extracted during Pilot Study
Drawing 6017.10-01
Appendix A

cc: Major John Peck, 152nd TAC Clinic/EM
Ms. Jeanie Kampschroeder, NGB-AQC-E (transmittal letter only)



Table-i Product Thickness Measurements during Pilot Study

DaeT-5 Product T-6 Product T-7 Product
DaeThickness (ft.) Thickness (ft.) Thickness (ft.)

8/23/95 2,73 5.30 5.30
8/24/95 3.50 3.84 4.64
8/25/95 2.68 2.95 4.20
8/29/95 3.00 3.50 3.50
8/30/95 2.00 2.00 3.50
8/31/95 1.80 2.00 3.00
9/1/95 0.60 1.10 1.50



Table-2 Volume of Product Extracted during Pilot Study

Volume of Product Average Hourly
Date Eolrade ofalloductExtraction Rate

Exfacted (gallons) (gallons /hr)

8/23/95 1,959.0 326.5

8/24/95 1,876.0 229.3

8/25/95 1,125.0 153.4

8/29/95 950.0 158.3

8/30/95 1,256.1 158.4

8/31/95 839.0 110.6

9/1/95 540.0 148.5

9/5/95 910.3 114.0

9/6/95 227.6 114.0

9/7/95 325.0 162.5

Total 10,008
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11 nrk no.v . m'N. '-4 1 4ec12 Unknow..n ..... ff, mUS;; -To- 0,0.0 sec •,_-
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FINAL

[ APPENDIX C

BORING AND WELL LOGS



Kmu-V..t, Inc. Borehole NumberM ""U " BOREHOLE LOG SB4-1'"'------- SUMI
ERM n""= Page 1 of 1

Project Number. 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291736.00

Location: Reno, Nevada Easting: 14850820.00

Contractor. Layne-Westem Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.OOin

Date(s): 05/16/95 Water Level: 9.25'

U,

SQDescription/Soil Classification

ML 7 silt, brown, not plastic, trace sand, rootlets, dry to moist
-9

0 0
5 as above, 1/2" well rounded gravel
5

5

S0.5 as above

7
5 9 silt. brown, low plasticity, trace clay and fine grain sand.

7 0 1.1 dry to moist

6-

7-

SM 2 1 silty sand, brown, fine grain, moist to wet

49- 6 0
_. 10 silty sand, gray, fine grain, poorly graded, wet

12

13-

14-

15-

16

18 - . . . . ' ''

1 9. . - ,. . . , . , , . , . . . , . . .• . i , . , . . , . .:. . . • • •• . . . ..



nw-w~t Inc.Borehole Number

B."W"-. A,*- "M BOREHOLE LOG SB4_2
ERM O-= Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291709.00

Location: Reno, Nevada Easting: 14850856.00

Contractor: Layne-Westem Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/17/95 Water Level: N/A

"Description/Soil Classification

CL L -E 6

@ .. C)SM 25silty sand, ton to brown, fine to medium grain, well graded.
25

1 ML 22 moist
L25 silt, brown, low plasticity. 1/2 - 1" grovel, trace sand,

20 0.3 some rootlets, moist

5- 0S~o

4- 0 as above
9

5- 13 as above, not plastic11

SM 0 0 silty sand, fine grain, some black organic material, moist6- 2
CL 3 clayey, sandy silt, orange to brown, medium plasticity,

7- 4 moist
4

" "0 08- as above, less sand

9

12

13-

14-

15-

16-

17-

18-

19-. - ____ ____



mb-w..L, Inc. Borehole Number
A6 ONO BOREH-OLE LOG B-

ERM " LOG Page 1 of 1

Project Number. 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291683.00

Location: Reno, Nevada Easting: 14850885.00

Contractor: Layne-Westem Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.Oin

Dote(s): G5/17/95 Water Level: 8.00'

"" - I -•- , Description/Soil Classification
U0 (ID)

V0

SM (a4slysnton to brown, fine to medium grain, well graded.
ML 17 loose, moist

2- 6 0 silt, brown, low plasticity, trace sand, fine grain, moist
3- i9110 as above, 1/2 - 1" gravel

16 0 as above
4 cltyey silt, brown, medium plasticity, trace sand, 1/4 -1/2"CL 7 0 gravel, moist10

1 0 0
1- /0 as above

7

9-

10-

11

122

13-

15-

16-

171

19

.......i........ ________________________________________________

L. ",~. .



EM-W..t. In.. Borehole Number
3"' 1" BOREHOLE LOG SB4

ERM "O-"= Page 1 of 1

Project Number-. 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291649.00

Location: Reno, Nevada Easting: 14850870.00

Contractor: Layne-Westem Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.O0in

Date(s): 05/16/95 Water Level: 9.25'

._ '. - Description/Soil Classification

So 7
S 12 silty sand, brown, fine grain, poorly graded, moist

21
15 silt, brown, not plastic, 1/2 - 1" gravel, dry to moist

2L 0 as above, ton color, moist2-4 0
639
10SM 0 I0

4 5 sandy silt. brown, low plasticity, fine grain sand, moist5
5- 11

11

6- 0 0 as above, less sand, trace organics (black material)

3
7- 53 0 0

82 0 0 as above

SI 4 0y1 8 sand, brown to black, fine grain, poorly sorted, moist
15 0

12

j13-

14-

16-

17-

18-



ERM-eet.Inc.Borehole Number
""t"te ,s. -- _ " M BOREHOLE LOG SB4-5[ ERM Poae 1 of 1

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291646.00

Location: Reno, Nevada Easting: 14850796.00

Contractor: Layne-Western Total Depth: 10.00'

Drilling Method: Hollow-Stem Auqer Borehole Diu.: 8.00in
Date(s): 05/16/95 Water Level: 9.25'

-8 a =Description/Soil Classification
00Q

V V Q)-2 -sy

SM 4
4 silty gravelly sand, medium grain, poorly graded, moist
6

IML 21 silt, brown. not plastic, stiff, dry
2- 6

12
12 as above, moderate odor (petroleum-like and solvent-like)12

130 127
S 3 27silt green. low plasticity, moist

SM 9 83
5M 11 silty sand, brown to gray. fine groin, poorly graded,

14 crumbly, moist

6- as above, moderate odor (solvent-like)

5
7- 5

6
28 1678 2 as above

2 103SID 4

_ 10 sand, brown to black, fine grain, poorly •raded, wetS15 162 37

10 as above

11-

12-

13_

14-

15-

16-

17-

18-

19-



EM-WQI * WeBorehole Number-..-- BOREHOLE LOG 8_4-6
"ER "Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291690.00
Location: Reno, Nevada Easting: 14850800,00

Contractor. Layne-Westem Total Depth: 12.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.OOin

Date(s): 05/16/95 Water Level:

. > Description/Soil Classification
0 E

_ -I _ • C.)-

12 silty, gravelly, sand, brown, fine to coarse sand. 1/4"

1 L19 gravel, moist to wet

0 0-

2 ~ clayey silt, brown, low to medium plasticity

L 39as above

S12 as above, trace fine grain sand, 1/r grovel

16

6 clayey, sandy silt, brown, low to medium plasticity, moist3

S7silty sand, brown, fine groin, poorly graded, moist

- 0 0 sandy silt, brown, not plastic, dry to moist4
9 7

16 as above, gray color, moderate odor (petroleum-like)

10 4 1,707 38612 6sand, brown, fine grain, poorly graded, wet
0 0

144

16 ~~~as above. ryclr oeaeoo ptoe n-ie

15

166

17-

18-

19



im-at Inc. Borehole Number
in U. lot 11'"- -- BOREHOLE LOG S84-7
ERM BRH L LO Page 1 of 1

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291627.00

Location: Reno, Nevada Easting: 14850761.00

Contractor: Layne-Western Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/17/95 Water Level: 8.50'

- U __

' - 0 E Description/Soil Classification

ML 8silt, brown, trace sand crumbly, dry

9 as above, rootlets

2- 4 silty sand, brown, fine grain, moist

6 sandy silt, brown, cohesive, some rootlets, dry to moist
3- 9

6 0silty sand. brown, fine groin, moist
-3 0 sandy silt, fine groin sand, cohesive, brown to orange, some

6 coarse grain sand, moist
5 silty sand, orange to brown, fine grain, poorly graded,

6- 0 moist30
3 sandy silt, brown, low plasticity, moist

7- 6
ML5 silty sand, brown, fine grain, moist to wet

8 silt, brown, cohesive, low plasticity, moist

g- gravelly sand, brown, loose, fine to coarse grain,
"wet

10--,: as above, some 1" gravel

11-

12-

13-

14-

15-

16-

17-

18-

19- _



ERU-,,t. ,Inc. ' ,Borehole Number

ka3i.GBOREHOLE LGSB5-1
ERM 8 f Page 1 of 1

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292488.00

Location: Reno, Nevada Easting: 14850781.00

Contractor. Layne-Western Total Depth: 4.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/21/95 Water Level: 2.25'

0 U (

*: -a >= Description/Soil Classification

ML2 silt, brown, loose, dry to moist
2

2

2 0 sandy, gravelly silt, fine grain sand, poorly graded, wet

3-

4. - as above

5-

6-

7-

10

11

12

13-

14-

15-

16

17-

18-

191



Borehole Number

S" A'- "M BOREHOLE LOG
ERM Page 1 of 1

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292477.00

Location: Reno, Nevada Easting: 14851243.00

Contractor. Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/21/95 Water Level: 7.75'

0 ~ E Description/Soil Classification

0: 0V) W. CM ~
SM a gravelly silty sand, fine grain, poorly graded, 1/8 -1"

1 28 gravel (fill ?)

as above, moderate odor (petroleum-like)2- ML 6 685 88 gravelly, clayey silt, tan to brown, low to medium5
12 plasticity, 1/8 - 1" gravel, moist
16

4--•• CL 5 23 0 as above2 less gravel

6 cloy, brown to gray, high plasticity, slight odor (petroleum
5- 10 like), moist

17 24 clayey silt, orange-brown to gray, low to medium plasticity,

6 SM 4 312 moderate odor (petroleum-like)
6 silty sand, brown to gray, fine to coarse grain, well

M 12 27 graded, moderate odor (petroleum-like), moist
16 1,563 clayey silt, brown, low to medium plasticity, moderate odor

8 145 (petroleum-like), moist
cloy, tan to brown, high plasticity, moderate odor

9- (petroleum-like). moist

silty sand, ton to gray, fine to medium grain, poorly

10- graded, moist to wet

11-

12-

113-

14-

15-

16-

17-

18-

19-I

__-. L_________



E .. W-..L Inc. Borehole Number
g BOREHOLE LOG s85-3
"ERM -A" Page 1 of 1

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292451.00

Location: Reno. Nevada Easting: 14851223.00

Contractor Layne-Westem Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.Oin

Dote(s): 05/21/95 Water Level: 7.75'

EJ Description/Soil Classification
0. OQ) 2 .CL

V)
1z 3 F-

ML 12 0-2' asphalt paving
1- 30

0 0 0 gravelly, silt. tan to brown, cohesive, not plastic, dry to
2 7 moist

10 as above. rootlets
3 13 gravelly, sandy silt, brown, loose, 1/8 - 1" grovel, fine

13 0 grain sand, poorly graded, dry to moist (fill)

0 6 silt, ton to brown, low plasticity, crumbly, dry to moist
12

5- 20

6 2 0 0 clayey silt. brown, stiff, low to medium plasticity
15
17

S0 silty sand, fine grain, poorly graded, moist to wet
0~ 08- 0

9-

10-

11-

12

13-

14-

15-

16

17"

18-



Borehole Number

ER-M""' .... BOREHOLE LOG S85" =" R- = = P a g e 1 o f 1

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292456.00

Location: Reno, Nevada Easting: 14851200.00

Contractor: Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.OOin

Date(s): 05/21/95 Water Level: 7.75'

- E Description/Soil Classification

ML- 0-2" asphalt paving

1 18 silt, brown, low plasticity, rootlets, dry to moist
I0 0 as above, 'dome 1/2" gravel and rootlets

2- 7 0

3- 14 silt. ton, low plasticity, dry to moist
14

4- 7 as above

5-

6- 6 0 0 as above
clayey silt, brown, low to medium plasticity, moist

7-

7 SM a 0 silty sanci, fine grain, poorly graded, moist to wet
8 S

102
SI ,

11-

121i

13-

14!iI

19- I



KIlN-We-L. Inc. Borehole Number
AM- BOREHOLE LOG SB7-I

ER M ")M-' " Page 1 of I

Project Number. 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291493.00

Location: Reno, Nevada Easting: 14851785.00

Contractor: Layne-Westem Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.OOin

Date(s): 05/19/95 Water Level: 7.75'

__". E Description/Soil Classification
0~ Q.

A2 -V (l 0 5"0',

18
Ep 6

SM 0-2" asphalt paving
1 16 gravelly, silty sand, tan to brown, fine grain, poorly

CL 10 351 graded, moist

2 ML 5 silt, brown to gray, medium plasticity, moist

10
3- 15 as above, low plasticity, rootlets

17

6 730 162 as above, trace sand, moderate odor (petroleum-like)

SM 8
5- 18 silty sand, gray to brown, low plasticity, moderate odor

7,143 (petroleum-like), moist

6 5 693 as above, moderate to strong odor (petroleum-like)
silt. brown to gray, medium plasticity, moist

,010 sand, gray to black, poorly graded, wet strong odorSI 3.-527 (petroleum-like)

9

101

112-

12

16

17

19-1

I4



VW-v... In. Borehole Number

ER "M .".- BOREHOLE LOG oSB7_2N 1E,= , -, P a gje 1 o f 1

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291461.00

Location: Reno, Nevada Easting: 14851806.00

Contractor: Layne-Western Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/19/95 Water Level: 8.00'

-- ==

-- "o0 "- Description/Soil Classification

CL ~ -

C) CD M

ML 12 0-2" asphalt paving

1 11 silt, gray to black, some organic material, moderate odor
13 0 (petroleum-like), dry to moist

2 4 160 gruvelly, sandy silt, brown to gray, fine grain sand,
8

3 12 moderate odor (petroleum-like), moist
12

4 228 silt, brown to gray, trace clay, moderate odor (petroleum
6 22 like), moist

5- 25
1 SM 17,314 silty sand, fine grain, poorly graded, moist

6 .ML/MH 2 412 silt, brown to gray, low to medium plasticity, moist
8

714 -13 4,82 silty sand, fine grain, poorly graded, moist

asaov10

12

13-

14-

15-

16-

17=

19-I



DIn-wost. Inc. Borehole Number
"".' - - BOREHOLE LOG SB7-3

FRM - -LO Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291412.00

Location: Reno, Nevada Easting: 14851802.00

Contractor: Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/19/95 Water Level: 7.75'

"�_"•_"_ •.Description/Soil Classification

Lo C>~ Z'

SM 6 0-2" asphalt paving

C5 gravelly, silty sand, brown. 1/8 - 1" gravel, fine sand, moist
6 176 clayey silt, gray to brown, low to medium plasticity, moist

2 7 silty cloy. gray to block, medium to high plasticity,
7 moderate odor (petroleum-like), moist

16

8 1225 264 as aboye, low to medium plasticity

10
5 18

17 as above, some sand
2 silty clay, gray to block, medium to high plasticity, moist

6 215
4

7 10

SM V 8 15.181 80 as above
- - silty sand, fine grain, poorly graded, wet

9-

10-

11-

12-

1 

3
14

15-ý

16-

17-

18



ow-U..L. 'Inc. L GBorehole Number ]
Slug BOREHOLE LOG So7-4

ERM " ' SB
Page 1 of 1

Project Number. 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291305.00

Location: Reno, Nevada Easting: 14851808.00

Contractor: Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/19/95 Water Level: 7.75'
-...

"" Description/Soil Classification

1ML !7 ravelly, sandy 31lt, brown, low plasticity, moist

14
9 sit, bownlowplasticity, dry to moist

2CL 4 silty clay, tan to brown, moist, low to medium plasticity

73 x 8
7
7. 4 as above, brown color, low plasticity
4

5CH 55 0cloy, brown, high plasticity, moist
6- 2ias above, medium to high plasticity

3
12SM a a silty sand, gray to black, fine grain. poory graded, wet

84

1 5

13 3

7-61

17-

18-

12-

13-

1 4. .- - -



EU-V..t, ,L.o, Borehole Number

-RM - -"81 BOREHOLE LOG 587-5&IIN-l m" "N"&410-11M Pag~e 1 of 1

Project Number:. 6001.31 Logged By- S. Becker

Project Name: Reno Air National Guard Northing: 2291301.00

Location: Reno, Nevada Easting: 14851798.00

Contractor Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/20/95 Water Level: 7.50'

-E Description/Soil Classification

Cn >

SP a14 gravelly sand, fine to medium grain, well graded, rock

120 fragments, moist

0 137 as above, brown color
2- 2 clayey silt, brown to gray, medium plasticity, slight odor

9 36 (petroleum-like), moist
3 12 silty clay, gray to black, medium plasticity, moderate odor

16 266 (petroleum-like), moist

5 6
10 03 above, trace 1/2" gravel and sand

5 10
14 , 0 sandy cloy, gray to black, low plasticity, moist

6 47 silty clay, gray to black, medium to hirh plasticity, moist
7 10

SP - 5430 763 sand, gray to black, fine grain, poorly graded, wet
5--0 76

10

1-

12-

13-

14-

15

16-

17-

18-

19-



CRU-"L. nc.Berehale Number
.'-- i" BOREHOLE LOGERM o"-ama Page 1 of 1

Project Number. 6001.31 Logged By: S. Becker

Project Norne: Reno Air National Guard Northing: 2291329.00

Location: Reno, Nevada Easting: 14851581.00

Contractor. Layne-Westem Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.OOin

Date(s): 05/20/95 Water Level: 8.00'
U,

t, E Description/Soil Classification

C ~ ~ q S C-0 V, WC

ML gravelly silt, brown, low plasticity, 1/4 - 11.5 gravel

1- 18 (fill)6 as above
-4clayey silt, gray to brown, low plasticity, moist

Ia
316

72 1525
0 7 13 silt, orange to brown, not plastic, trace sand, moist

10 151

15 67
clayey silt, gray, low plasticity, moist

110
CL silty clay, gray, medium plasticity, trace gravel, moist as

above, wet
8-- 0

9-

10-

11-

14-
13-

15-

16-

17-

18-

19-



Borehole Number
SBO R E H O L E L O G SB7-7

"ERM C I Page 1 of I

Project Number 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291448.00

Location: Reno, Nevada Easting: 14851574.00

Contractor Layne-Westem Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Dote(s): 05/20/95 Water Level: 8.00'

Description/Soil Classification
C E 0 0C

SM 1
S silty, sandy gravel, brown, fine grain, gravel 1/2 - 1"

ML is diamater, loose, moist
2D 106.415= 427 silt. gray, low plasticity, moist

2 24010 0 n above (based on cuttings)
3- 15

15CL 8254L silty cloy, gray, medium plasticity, moist (GC sample only)

8510 gravelly clay, tan to gray, 1/4 - 1" gravel, medium to high

15 20,578 10.1 plasticity, moist
6 10 silty clay, tan to gray, low to medium plasticity, moderateS40 odor (petroleum-like), moist5
7- 8

15 121,683 2 silty sand, gray, fine grain, poorly graded, moist
8 SM •1as above, wet

9-S1U

11-

12,

13-

14-

15-

16-

17-

18-

19-



mm-wet, nc.Borehole Number
suitU.. = MUM BOREHOLE LOG S87-8

ERM ("' Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291485.00

Location: Reno, Nevada Easting: 14851714.00

Contractor: Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/20/95 Water Level: 7.50'

I~

7 , Description/Soil Classification

M ra a.g

* GM 0-2" asphalt paving
1 e *' silty gravel, 1/8 - 3" gravel (fill)

"2 ML 4 clayey silt, tan to gray, low plasticity, crumbly, dry to
7 moist
10
13 as above, moist

10
13
6-1,876 silty clay, brown to gray, medium to high plasticity, moist

C1

SL silty sand, gray to black

10-

11-

12-

13-

14-

15,

16-

17-

18-

V9- __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _



mm-W0t. nc.Borehole Number
LOA 1 lamBOREHOLE LO S7-

ERM (se LOG WtUA Page 1 of 1

Project Numoer 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291408.00

Location: Rena, Nevada Easting: 14851831.00

Contractor Loyne-Westemn Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Diu.: 5.O0in

Date(s): 05/23,195 Water Level: 8.25'

4-1I

7:8 E % Description/Soil Classification

ML O-2M asphalt paving, silt, brown, some 1/2 -1 gravel,
17 somne sand, low plasticity, moist

6 81 clayey silt, tan to brown, medium plasticity. moist

2- CL 6 0
3

3- 3
6

4- 3 20 1 as above
6
7L silt, tan to brown. low plasticity, some 1/8 - 1" gravel,

5 -M 1 11 moist
6 3 0 as above, trace clay, medium plasticity

CL 9clayey silt, tan to brown, some sand, low to rmedium
7 8 plasticity, moist

0 as above, medium plasticity
8 - SC Y 2 0 silty, clayey sand, fine groin, poorly graded, moist to wet

9 sand, gray to black, fine groin, poorly graded, wet

10

12

16-

17-

18-

19-



7i
Borehole NumberBOREHOLE LOGS6,oERM LOG _______'

ER " Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291304.00

Location: Reno, Nevada Eosting: 14851724.00

Contractor: Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.OOin

Date(s): 05/23/95 Water Level: 7.25'

-0 E. Description/Soil Classification
. .CL C..

C. o C.) in

GM 1224 sandy silty gravel, 1/8 - 1" gravel, well graded, moist to
14 0 wet

2- CIL 5 silty clay, some gravel, low to medium plasticity
10

3 14 9
13

5 Z024 6 as above, moderate odor (petroleum-like)

6 silty cloy, ton to brown, medium plasticity, moderate odor
5• 12 798 (petroleum-like)

20 79
72

630 as above

7 20 127 21
o Y 40 as above, medium to high plasticity

8- .sand, gray to black, fine grain, poorly graded, wet

9-

10-

11-

12-

14-j
15-J

164

17-

18-i
19 ......... _______________________



SM -W -t.. Ino. Borehole Number

twtýý0*0BOREHOLE LOG1
ERM tL•OAG' -Page 1 of 1

Project Number. 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291304.00

Location: Reno, Nevada Easting: 14851643.00

Contractor: Layne-Westem Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/23/95 Water Level: 6.75'

g. o =Description/S oil Classification
Itl '1 G - -J I•.. . .o

V~~~~i L. ' G

GM 25 silty, sandy gravel, poorly graded, moist25
CL 25 4,200 3W silty clay, ton to gray, low plasticity, moderate odor

2 silt, (petroleum-like), moist
/z I M4L silt, trace clay, crumbly, moist

3 - 12
20 5,819 145 as above, strong odor (petroleum -like)

4- CL 3 170 clayey silt, tan to gray, low to medium plasticity, strong77 odor (petroleum -like), moist

5- 14I I 17
"30,866 17416 1 1730 silty clay, tan to gray, medium plasticity, moist

7- 2 sand, gray to block, fine grain, poorly graded, wet

8 -- 4M5

9

10-

11-

12-

14-

16-

17-

18-

1__ __________________

I



- o..., Inc. Borehole Number
SBO R E H O L E L O G SB7-12

ERM Iane Page 1 of 1
Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2291450.00

Location: Reno, Nevada Easting: 14851547.00

Contractor: Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/22/95 Water Level: 7.75'

jW I C) Description/Soil Classification
7G cobbles, 0-2" diameterML C..

S01 ML 7 silt, ton to brown, trace cloy. low plasticity, moist

SL 3J 12 silty clay, tran to brown, meium plasicnt, moo isrdewt

4
3-// 7

0

4 0 as above, low to medium plasticity
10

5- 10
10

1 0

SM Y 12 0 silty sand, gray to black, fine grain, poorly graded, wet

9

10-

11-

12

141

'si

16-

171

191



ER-et n. Borehole Number
E '-" ION - BOREHOLE LOG SB14-u

ERM '-= Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292424.00

Location: Reno, Nevada Easting: 14851723.00

Contractor Layne-Western Total Depth: 8.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/24/95 Water Level: 6.25'

0' E Description/Soil Classification

-C

(/) Lz

silty sand, orange to brown, fine groin, poorly graded.

11 moist

2CL 4 clayey silt, brown, low plasticity, moist

5
3- 4

4 2.7 silty clay. brown, high plasticity, moist

as above, medium to high plasticity, slight odor (petroleum
5 30 like)

6 1.975 as above, based on cuttings

SM silty sand, gray to black, fine groin, poorly graded, wet

as above, less silt

10-

11-

12-

13-

14-

15

19i I
•1..9--

17



E~RM-West. Inc Borehole Number

Sct ,. A-'- 55 BOREHOLE LOG oeoe-2
"EM "Q-03" Page 1 of 1

Project Number: Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292396.00

Location: Reno, Nevada Easting: 14851745.00

Contractor: Layne-Western Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Dote(s): 05/24/95 05/24/95 Water Level: 8.25'

0 -> .Description/Soil Classification
. " '7-7----0• I

0. GW. 1 gravel, 1-3". well graded

CL I clayey silt, brown, low plasticity, moist

2- 5
7

3- 20
24 silty sand. brown, fine grain, poorly graded, moistSM 0

1 0 as above, tan to brown, trace 1/8 - 1' gravel

5 ~9
12

C Iclayey silt. brown, some gravel. 1/8 - 1" gravel, low to

medium plasticity, moist

SM silty sand, gray, fine grain, poorly graded, moist

80

9 silty sand, gray to brown, fine grain, poorly graded, wet
rock fragments on tip of sample

100

11-

12- I

13-

14-

15-

16-

17-

18-

19-

S... ... ..... .• " "" ...... .. .. . "... . .... ,,-: ' . .2.. ... ' : ... •,•" .. ,,• ii



EMWot Ic Borehole Number
r '°° BOREHOLE LOG BERM ) QW-w Page I of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292377.00

Location: Reno, Nevada Easting: 14851730.00

Contractor: Layne-Western Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Date(s): 05/24/95 Water Level: 8.25'

__F_ >1 "Description/Soil Classification

an CCn

0-

i_ silty clay, brown, medium plasticity, moist

3I clayey silt, brown, low plasticity, moist

4i6as above, low to medium plasticity
1•2

5 18 silty sand, tan, fine grain, poorly graded, moist
SM 14 as ebove, color change to gray, moderate odor

6 I 2,697I 0 (petroleum-like)

4 as above, color change to gray to black
7 10

I 10 68 60 as above, mild odor (petroleum-like)

__ as above, wet
- 29,

1 W

12- g m

13-Ji

14-

15- -

16- c

17- a a

18-

19-

5- S 18silt sad, tn. ine rai, porlygradd. ois



F[W-ootInc.Borehole Number
SJoe BOREHOLE LOG SB14-4

E ,RM ,1l- Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292408.00

Location: Reno, Nevada Easting: 14851721.00

Contractor: Layne-Western Total Depth: 1.50'

Drilling Method: Hollow-Stem Auger Borehole Dia,: 8.00in

Date(s): 05/24/95 Water Level:

I Cn~ U

Description/Soil Classification

•~~TJ i gravelly, silty sand, 1/8 - 1" grovel, fine groin, poorly
1i Igraded, moist

i concrete vault encountered at 1 .5'. terminate boring
2- I

I g 0

3- . ,I

4-• I

I I

6- ( i B

8- I•
12 i
13
1 4
7-

15

15-•

16-

17-

18-

19--



E~bl-~st 'Inc.Borehole Number
SAM- I&W ]BOREHOLE LOG sB14_m
" =M ( -Wa M_ Page 1 of 1

Project Number: 6001.31 Logged By: S. Becker

Project Name: Reno Air National Guard Northing: 2292360.00

Location: Reno, Nevada Easting: 14851730.00

Contractor: Layne-Western Total Depth: 10.00'

Drilling Method: Hollow-Stem Auger Borehole Dia.: 8.00in

Dote(s): 05/25/95 Water Level: 9.25'

0• , - Description/Soil Classification
00

~~~ Clc.) D

SP !10-2" asphalt paving

gravelly sand, fine grain, poorly graded, dry to moist

2 SM 7 gravelly silt, 1/8 - 1" gravel, well graded, moist
7

3 20 silt, gray to ton, crumbly, dry to moist
ML 25

4 iI as above, low plasticity

517 silty sand, gray, fine grain, poorly graded, moist

L0 1.5 clayey silt, tan to brown, low to medium plasticity,
SImoist7-

7 2 0.5

a 1.0*5 as above

10

10 F..7 SP

12-

13-

14-'

15-

16-

17-

18-

19-

III - I . .. • I I1



EIW-gL.i~.Borehole Number

RM,, - B O R E H O L E L O G _ _ _ _ _ _ERM '"I'• P '" R
Page 1 of 1

Project Number. 600121 Northing: 2291425.00

Project Name: Rena Air National Guard Easting: 14851721.00

Location: Reno, Nevada Borehole Dia.: 8.00in

Contractor. Loy-Westem Blank C Well Construction

Drilling Method: Hollow-Stem Auger type: PK dia: 2.00in fm: .1' to: 3.00O

Logged By- S. Becker Screens:
type: Slotted size: .010indio: 2OOin fin: 3.00' to: 10.50'

Date(s): 05/18/95 - 05/23/95 Annular Fill:
Total Depth: 11.00' type: Grout fm: .20' to: .50'

type: Bentonite fim: .50' to: 2.00'
Completed Depth: 11.00' type: Sand Filter fin: 2.00' to: 11.00'

Well Construction Description/Soil Classification

.MP. EL 439.5 E

SM 0-2 asphalt paving

gravelly, silty sand, brown to gray, fine to medium grain,

2 10 moderate odor (petroleum-like), moist to wet

265
130

4

5-3 as above
7 7.." .. : SP

6- sand, gray to black, poorly graded, moderate to strong odor
(petroleum-like), wet

7-:

9 .as above, fluid that appears to be free product appears on
soil cuttings

10- (;* p

gravel, poorly graded, moist to wet, very difficult drilling
12- at 11'

13-

14-

15-

16-

17-

18-

19-

II IIII • I~- .... . .. .... . . . -......... .



ER-el.Inc Borehole Number
tRM "-"% " BOREHOLE LOG'T
E RM (on)•W-M Page 1 of 1

Project Nuw. 6001.31 Northing: 2291425.00

Projesc Nome: Ren Air National Guard Easting: 14851743.00

Location: Re.o Nevada Borehole Dia.: 8.00in

Contractor L We BlanWell Construction

Drilling Mkeod* Halo-Stm Auger type: PA die: 2.00in fin: .1' to: 3.00'

Logged By S. Becker Screens:
type: %otted size: .010india: 2.00in fin: 3.00' to: 12.50'

Dote(3): 05/18/95 - 05/23/95 lAnnular Fill:

Total Depth: 14.00' type: Grout fin: .20' to: .50'
type: Bentonite fm: .50' to: 2,00'

Completed Depth: 13.00' tye: Sand Filter fn: 2.00' to: 14.00'

Well Constructon Description/Soil Cklsification

SM 0-2" asphalt paving

0 gravelly, silty sand. fine grain. 1/8 - 1" gravel, poorly

2- 71 graded, dry to moist

3M gravelly silt, brown to gray, low plasticity, moderate odor
(petroleum-like), moist

4

CL 85 clayey silt. brown to gray, trace gravel, low to medium
plasticity, moderate odor (petroleum-like), moist to wet

7-
as above, no gravel

8-SM 28.3 silty sand, gray, poorly graded, moderate odor (petroleum-
-9 like), wet

10- as above

12-

13"

as above

15-

16-

17-

18-

19-

--,"



ERM-eet.IncBorehole NumberSBOREHOLE LOG
[ ERM 05 1 Page 1 of 1

Project Number. 6001.31 Northing: 2291383,00
Project Name: Rema Ar National Guard Easting: 14851720.00

Locationr: Roo. Nevada Borehole Dia.: 15.00in
We'll Construction

Contractor: Layne-Westem Blank casing:

Drilling Method: Hollow-Stem Auger type: PVC dia: 6,00in fin: .1' to: 4.00'

Loggud , S. Becker Screens:
Do* : 05/23/95 type: Slotted size: .010india: 6.OOin fro: 4.00' to: 14.00'

Annular Fill:

Total Depth: 15.50' type: Grout fm: .20' to: 1.50'
type: Bentonite fin: 1.50' to: 3.00'Completed Depth: 14.50' type: Sand Filter fro: 3.00' to: 15.50'

Well Construction, Description/Soil Classification

MP. EL 4399.00 _ _ _ _ _ _ _

SM 0-2t asphalt paving

gravelly, silty sand, fine grain, poorly graded, moderate

2- odor (petroleum-like), moist

3-

4-

691 as above, strong odor (petroleum-like)

6-

7-

8-

9-

10- 2135 as above, appearance of fluid that appears to be free
product on soil, wet

silty sand,,gray to black, fine grain, poorly graded, wet
12-

13-

14-

1 .. 120 as above
1200

16.

17-

18-



... Borehole Number

a0K-.,4.. ,,. maw BOREHOLE LOGERM ) K-. Page I of 1

Project Number. 6001.31 Northing: 2291304.00

Project Nome: Reno Air National Guard Easting: 14851685.00

Location: Rena, Nevada Borehole Dia.: 8.00in

Controctor Layne-Western Blank Casing: Well Construction

Drilling Method: Holow-Stem Auger type: PVC dia: 2.00in fin: .1' to: 8.00'

Logged By: S. Becker Screens:
S0type: Slotted size: .010india: 2.00ln fro: 8.00' to: 17.50'Date(s): 05/24/95AnuaFil
An nular rill:

Total Depth: 19.00' type: Grout frn: .20' to: 3.00'
type: Bentonite fro: 3.00' to: 5.00'

Completed Depth: 18.00' type: Sand Filter fm: 5.00' to: 19.00'

Well Construction • Description/Soil Classification

7H 14 gravelly sand, fine to medium groin, well graded, rock
1 20 fragments, brown, moist

2-C L 137 clayey silt, brown to gray, medium plostii•ky, slight odor
CL 2 137 (petroieum-like)

4- silty cloy, gray to block, medium plasticity, moderate odor

10 (petroleum-like), moist
5 10 as above, trace 1/2" gravel and sand/ ~14 40

6/567 sandy clay, gray to block, low plasticity, moist
/ 7

7- 10 silty cloy, gray to black, medium to high plasticity, moist

S763 sand, gray to block, fine grain, poorly sorted, wet

9- gravelly sand, gray, 1/8 - 1" gravel, fine grain, poorly sorted, '

10-

11-

12-

13-

14-

15- 36 as above, less gravel

16-

17-

18-

1 9- a above



~ ~ LOGBorehole NumberM" "'" A."" ,--M- B OREHOLE LOG
ER •")- Page 1 of 1

Project Number, 6001.31 Northing: 2291746.00

Project Name: Reno Air National Guard Easling: 14850936.00

Location: Rena, Nevada Borehole Dia.: 8.00in

Contractor Layne-Western Blank Cosing: Wial Consf i o 8

Drilling Method: Hollow-Stem Auger type: PVC dia: 2.00in fm:.1' to: 8.00'

Logged y:. S. Becker Screens:

Dote(s): 05/18/95 type: Slotted size: .010india: 2.00in fm: 8,00' to: 17.50'
Annular Fill:

Total Depth: 18.50' typM: Grout fmo: .20' to: 2.00'
type: Bentonite frn: 2.00' to: 5.00'

Completed Depth:l1.00' Sand Filter fin: 5.00' to: 18.50'

Well Construction Description/Soil Clossification

SMP EL 404.03

ML silt, brown, cohesive, some sand and gravel, sand fine

I- grain, gravel 1/Z', dry to moist

2-

3-

4-

SCL silty cloy, orange to brown, low to medium plasticity, some23 Corganic material, moist

6- 14

8-

10- as above

SW 14
1125

23 0 sand, gray to black, fine to coarse, well graded, wet

12-
a a

13-

14-

15- as above, 1/2 - 3/41 gravel
18

16-

1"7-

18-
-L as above

19.



ERh-W.st, Inc. Borehole Number
... An- U= _-BOREHOLE LOG

E (Sul M-1 Page 1 of 1

Projet Number, 6001.31 Northing: 2291701.00

Project Name: Reno Air National Guard Easting: 14850936.00

Location: Reno, Nevada Borehole DMa.: 8.00in
Well Construction

Controctor Layne-Westemn Blank Casing: "

Drilling Method: Hollow-Stem Auger type: PVC dia: 2.00in fm: .1' to: 8.00'

Logged S. Becker Screens:
type: Slotted size: .010india: 2.00in fm: 8.00' to: 17.50'

Date(s): 05/18/95 Annular Fill:

Total Depth: 18.50' type: Grout fm: .20' to: 3.00'
type: Bentonite fm: 3.00' to: 5.00'

Completed Depth: 18.00' type: Sand Filter fin: 5.00' to: 18,50'

Well Construction Description/Soil Classification

G- 7 ' silty trace sand, dry to moist (fill?)

1'. 0
* 6

"2 - UL clayey silt, brown to ton, low plasticity, moist

3-

4-

0.1 as above

6 -/ML silty clay to clayey silt, brown, medium plasticity. mo

7

8-

10- 0 as above, less clay, wet

r GM
11- . . sandy grovel, brown to gray, wet

122 l S silty sand, gray, fine grain, poorly graded, wet

13-

14-

15- 0 as above, less silt

16-

17-

18-
as above

19-

-



ERM -Woot, Inc Borehole Number
aIII North SC*Ittdal P..d.. AM° -. 05260 BOREHOLE LOG

ERM to-•, Page 1 of 1

Project Number: 6001.31 Northing: 2292462.00
Project Name: Reno Air National Guard Easting: 14851331.00

Location: Reno, Nevada Borehole Dia.: 8.00in
Well Construction

Contractor: Loym-Western Blank Casing:

Drilling Method: Hallow-Stem Auger type: PVC dia: 2.00in fin: .1' to: 8.00'
Logged By: S. Becker Screens:

type: Slotted size: .010indio: 2,00in fm: 8.00' to: 17.50'
Date(s): 05/22/95 Annular Fill:
Total Depth: 19.00' type: Grout fmn: .20' to: 3.00'

type: Bentonite fmn: 3.00' to: 5.00'Completed Depth: 18.00' type: Sand Filter fro: 5.00' to: 19.00'

Well Construction Description/Soil Classification

.~ MP. EL 4404.48 E o

SM 0-2" asphalt paving

1- 0 gravelly, silty sand, tan, fine grain, poorly graded, dry to
moist

SM silty sand, tan to brawn, fine grain, poorly graded, moist

o to wet

100

11\

15' '0'as above
16.small rack at 16'

"1•7silty sand, tan to brown, fine grain, poorly graded, wet.

18 0

19_

15- 0 ' abov

16- small rock**at 16'



.1. log BOREHOLE LOG oorMW-31
E M - PageIofI

Project Number 6001.31 Northing: 2291329.00

Project Name: Reno Air National Guard Easting: 14851821.00

Location: Reno, Nevada Borehole Dia.: 8.00in
Well Construction

Contractor Layne-Western Blank Coaing:

Drilling Method: Hollow-Stem Auger type: PVC dia: 2.00in fn: .1' to: 8.00'

Logged By: S. Becker Screens:

Dote(s): 05/20/95 type: Slotted size: .010india: 2.00in fn: 8.00' to: 17.50'

Annular Fill:
Total Depth: 19.00' type: Grout fro: .20' to: 3.00'

type: Bentonite fro: 3.00' to: 5.00'
Completed Depth:18.00' type: Sand Filter fmo: 5.00' to: 19.00'

Well Construction Description/Soil Classification

'L E a UP. EL 4398.51 'E-Jo

S350-2" asphalt paving

0 silty, sandy gravel, brown, fine grain, poorly graded so:
well rounded gravel up to 1" diameter, moist

2- 0 J
a 0 6

3 CL clayey silt, brown to gray, low plasticity, moist

7-

sandy, clayey silt, low plasticity, fine grain sand, poorly
graded, moist

0
SM silty sand, fine grain, poorly graded, moist

12-

13-

14-

0 as above, increase in sand content

16"

17-

18-

19 0 as above

_ L --- L . - ' -.. --ý _Iý-ý_ . 4



ERM-.5t.In.Borehole Number
85111 N ýrt 3ot.U.1. R-d""' BOREHOLE LOG WW-32

ERM Z w- 0  Page 1 of 1

Project Number. 6001.31 Northing: 2292544.00

Project Name: Reno Air National Guard Easting: 14851155.00

Location: Reno, Nevado Borehole Dia.: 8.00in

Contractor Layne-Westem Blank Casing: Well Construction

Drilling Method: Hollow-Stem Auger type: PVC dia: 2.00in fin: .1' to: 8.00'

Logged By. S. Becker Screens:

Date(s): 05/21/95 type: Slotted size: .010india: 2.00in fin: 8.00' to: 17.50'
Annular Fill:

Total Depth: 19.00' type: Grout fin: .20' to: 3.00'
type: Bentonite fm: 3.00' to: 5.00'

Completed Depth: 18.00' typ: Sand Filter fin: 5.00' to: 19.00'

Well Construction • Description/Sai Classification

Csiao

CL silty clay, tan, low to medium plasticity, moist

1- 0

2-

4-

5- ML 0 sandy silt, tan, low plasticity, fino grain sand, moist

6-

7- rocks at 7'

8-

10 - as above

-SM silty sand, gray to brown, fine grain, poorly graded, wet

12-

13-i

15-

16-

17-

K 8_ as above
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NRAID&Lu-gidoes& axurw"eors LIT F"T&O
330 Crampton St., Reno, NV 89502

(702) 329-2540. Fax (702) 329-2768 ,TrC 6/28/95 -0"0°95072
" IEbbin Weesner

ERM1 West R Nevada Air Guard 1voniter Well Survey

5111 N. Scnttsca1e Rd.. Ste. 108

Scottsdz. ! AZ 85250

GENTLEMEN:

WE ARE SENDING YOU XAtlached E: Under separate cover via .- the following items:

ID Shop drawings CD Prints ID Plans 0D Samples [] Specifications

ID Copy of letter I Change order I_

COPIES! DATE NO. DESCRIPTION

E DPrintout of coordinate values
1] ]educed plot of well locations

1 TabulatI.ion of well elevationsR

i I ______I ADX file of draw-ng JUL031995

THESC ARE TRANSMITTED as checked below:

ID For approval ID Approved as submitted L- Resubmit. -opies for approval

>a For your use ID Approved as noted ID Submit - .upies for distribution

CXX As requested ED Returned for corrections ID Return __ corrected prints

ID For review and comment I
17 FOR BIDS DUE _19 0I PRINTS RETURNED AFTER LOAN TO US

REMARKS

COPY TO File

SIGNED:it enclosures are - a s oi, .Y . o ,ý c ,fy " io , us a [ onc q a e l J . M i l le r



Point Northing Easting EIevr ion Note

1 5000.000000 5000.000000 0.000 SPIKE AT P0B

2 5000.000000 4118.540000 0.000 SPIKE AT INTX

3 6059.347162 5085.413970 0.000 SPIKE WK PT

-5 S-019.906983 47' 5-.748445 0.234 S 0 7 Z.C64k
51 4994.905367 4848.529548 -1.087 -4

52 4995.766980 4807.288608 -0.906 SB 7- 1

53 4992.279636 4962.370794 -1.900 B 7-10

54 4996.155569 4972.393001 -1.613 B 7-4

55 5019.536072 4984.911395 -0.875 MW 31

56 5099.983021 4995.595794 -0.070 SB 7-9

57 5149.838954 4972.739629 -0.671 MW 06

58 5152.858674 4969.979535 -0.638 SB 7-2

59 5184.378618 4949.309826 -0.347 SB 7-1

60 5103.032604 4966.260161 -0.896 SB 7-3

61 5064.811470 4957.931039 -1.369 MW 7

62 5073.946910 4884.267391 -0.306 -3

63 5115.597734 4885.072838 -4.181 -3

64 5115.839758 4907.415945 -4.476 T-2

65 5176.139057 4878.842369 -3.855 SB 7-8

66 5038.785652 4749.660626 -4.144 TEMP WK PT

67 4995.392750 4888.257044 -10.735 SB 7-10

68 4995.126791 4713.851973 -5.423 RED & OR 9 , RA. 8e i-7
69 5139.685502 4738.456807 -4.073 SB 7-7

70 5141.360636 4711.586904 -5.369 SB 7-12

71 4999.952354 4118.508122 0.049 COORDINATE CHECK

72 5266.367922 4100.770036 0.000 SPIKE WK PT
73 6109.854435 4123.382684 0.000 P-K IN AC

74 5391.632537 4099.688004 -4.210 MW29

75 5436.169834 4099.430901 -4.236 MW28

76 5380.565569 3964.417470 -3.910 S84-6

77 5400.093942 4020.091029 -4.381 S84-2

78 5426.579370 3983.916061 -0.576 SB4-1

79 5374.151493 4049.682390 -0.688 S64-3
80 5340.158328 4033.993414 -0.299 S84-4

81 5336.790111 3960.629821 -0.471 s84-5
82 5318.199378 3925.722460 0.014 S84-7

83 6142.434941 4386.444901 3.844 S85-3

84 6146.8796a6 4363.616845 -4.902 S85-4

85 6168.349402 4406.454644 2.069 S135-2

86 6234.295523 4318.149512 -7.229 MW 32

87 6153.133929 4493.911466 -0.558 MW30

88 6051.908057 4894.185514 -5.062 S814-5

89 6068.666463 4893.436365 -4.655 S814-3

90 6087.844830 4908.840344 -4.692 S814-2

91 6115.824383 48M6.288381 -0.210 $814-1

92 6099.154541 4884.907765 0.412 ss14-4

93 6099.033602 4902.136554 -0.681 Mw 15

I.• •-! • , , .. il,, enJ"&,S•;> fl• Sh &:m f l= 5 • • ' lli •_,,.. - -aSW



&2~7 2-
Da: Name AIRGUARD,Dfke 5-30-1995,Time 08:55:54.24 ½ 7 2

Mocie Setup: North Azirm.th,Dist feet,Scate 1.0000,Earth cry OIJ,Angle Deg
store: Pt 1,W 5000.0000,E 5000.0000,Eiv 100.0000,START
tore: Pt 2,w 5000.0000,E 4118.5400,Eiv 0.0000,SPIKE AT IWTX
tore: Pt 1,N 5000.0000,12 5030.0000,Eiv 0.0000,SPIKE AT P08

Store: Pt 150,N -999919.9900,E -99999.9900,Ekv -99999.9900,

"I / HR : Inst H 0.0000,Rod H 0.0000
ote: US point check:1-2, Horiz err: -0.016, Vert err: 5.230

.ccupy: 0cc 1,N 5000.0000,E 5000.0000,Elv 0.0000,SPIKE AT P08
Backsight: 0cc 1,13S Pt 2,BS azm 270.0000,Back circle 0.0000
ide Shot: 1-50,Ang-Rt 4.2835,Zenith 90.0310,S~p Dst 255.0600,S 8 7-6
,de Shot: 1-51,Ang-Rt 358.0425,Zenith 90.2440,SLp Dst 151.5600,-4

side Shot: 1-52,Ang-Rt 358.4430,Zenith 90.1610,Sip Dst 192.7600,SB 7-11
Side Shot: 1-53,Ang-Rt 348.2420,Zenith 92.4955,Stp Ost 38.4600,B 7-10
ide Shot: 1-54,Ang-Rt 35Z.0420,Zenith 93.1a40,S~p Dst 27.9200,8 7-4

ide Shot: 1-55,Ang-Rt 52.1910,Zenith 92.0150,Stp Dst 24.7000,MW 31

Side Shot: 1-56,Ang-Rt 87.2840,Zenith 90.0225,S~p Dst 100.0800,S8 7-9
Side Shot: 1-57,Ang-Rt 79.4120,Zenith 90.1510,Stp Dst 152.3000,MW 06

ide Shot: 1-58,Ang-Rt 78.5320,Zenith 90.1405,Stp Dst 155.7800,SB 7-2
ide Shot: 1-59,Ang-Rt 74.3740,Zenith 90.O 615,Stp Ost 191.2200,S8 7-1

Side Shot: 1-60,Ang-Rt 71.5205,Zenith 90.2825,Stp Ost 108.4200,SB 7-3
ide Shot: 1-61,Ang-Rt 57.0045,Zenith 91.0055,Stp Ost 77.2800,MW 7
ide Shot: 1-62,Ang-Rt 32.3435,Zenith 90.0740,S~p Dst 137,3400,-3

oide Shot: 1-63,Ang-Rt 45.1000,Zenith 9 l.281O,S~p Dst 163.0600,-3
Note: LAST SHOT T-1
ide Shot: 1-64,Ang-Rt 51 .2200,Zenith 91. 4345,Stp Dst 148.3600, T-2
ide Shot: 1-65,Ang-Rt 55.2840,Zenith 91.0200,slp Dst 213.8200,SB 7-8

Traverse: 1-66,Ang-Rt 8.4825,Zenith 90.5615,Stp Dst 253.3600,TEMP WK PT
Note: US point check:66-1, Horiz err: -0.018, Vert err: -10.161
:-:upy: Dcc 66,N 5038.7857,E 4749.6606,ELv -4.1440,TEMP WK PT
icksight; 0cc 66,6S Pt 1,BS azm 98.4825,Back circle 0.0000

Side Shot: 66-67,Ang-Rt 8.3440,Zenith 92.3555 ,SLp Dst 145.3800,58 7-10
-ide Shot: 66-68,Ang-Rt 120.3305,Zenith 91.1750,SLp Ost 56~.800,RED 6 OR 9 GRA

ide Shot: 66-69,Ang-Rt 254.5125,Zenith 89.5735,Slp Ost 101.5200,S6 7-7
..Ide Shot: 66-70,Ang-Rt 240.4945,Zenith 90.3830,Stp Dst 109.4200,SB 7-12

Side Shot: 66-71,Ang-Rt 167.4020,Zenith 89.3715,Stp Ost 632.3600,COOROINATE CHI
,te: US point chcck:2-1, Iloriz err: 0.001, Vent err: -5.817
tore: Pt 72,N 5266.3679,E 4100.7700,Etv 0.0000,SPIKE WK PT

Store: Pt 73,N 6109.8544,E 4123.3827,ELv C.0000,P-K IN AC
Note: BS point check:72-73, Woriz err: 0.010, Ver-t err: 0.956
:cupy: 0cc 72,N 526,6.3679,E 4100.7700,ELv 0.0000,SPIKE WK PT
ýcksight: 0cc 72,BS Pt 73,8S azm 1.3208,Back circle 0.0000

Side Shot: 72-74,Ang-Rt 357.5810,Zenith 9 1.553O,Stp Dst 125.3400,MW29
Ride Shot: 72-75,Ang-Rt 358.0045,Zenith 9l.2545,Stp Ost 169.8600,MW28
ide Shot: 72-76,Ang-Rt 308.2440,Zenith 91.1535,SLp Ost 177.9000,S84-6
ide Shot: 72-77,Ang-Rt 327.2140,Zenith 91.3625,Slp Dst 156.2400,SB4-2

Side Shot: 72-78,Ang-Rt 322.2130,Zenith 90.1000,Stp Ost 198.3000,SB4-1
ide Shot: 72-79,Ang-Rt 333,0615,Zenith 90.1950,Sip Dst 119.2800,S84-3
ide Shot: 72-80,Ang-Rt 316.1915,Zenith 90.1O2O,SLp Dst 9-9.5200,SB4-4

ai1de Shot: 72-81,Ang-Rt 295.0840,Zenith 9O.1O2O,S~p Dst 156.8400,584-5
Side Shot: 72-82,Ang-Rt 284.5730,Zeriith 89.5945,Stp Ost 182.5600,SB4-7
:cupy: 0cc 73,N 6109.8544,E 4123.3827,Eiv O.0000,P-K 114 AC



Page 2

JOB: AIRGUARD TIME: 07:07 DATE: 06-21-1995

Backsight: 0cc 73,BS Pt 72,BS azm 181.3208, Back circLe 0.0000
Note: BS point check:73-72, Iloriz err: -0.010, Vert err: -0.906

Side Shot: 73-83,Ang-Rt 261.2415,Zenith 89.1010,Stp Dst 265.1000,SB5-3

Side Shot: 73-84,Ang-Rt 259.4210,Zenith 91.0920,Slp Dst 243.1200,SB5-4
Side Shot: 73-85,Ang-Rt 256.4720,Zenith 89.3525,S~p Ost 289.0600,SB5-2
side Shot: 7'3-86,Ang-Rt 235.5320,Zenith 91.4730,Stp Ost 231.2400,MW 32

Note: Rt ang offset
off Center Shot: Ang-Rt 260.5250,Zenith 90.05l0,Slp Dst 373.0000

off Center Shot: Offset Len 6.0000
Side Shot: 73-87,Ang-Rt 261.4808,Zenith 90.0510,S~p Ost 373.0480,MW3O

Store: Pt 3,N 6059.3472,E 5085.4140,Eiv 0.0000,SPIKE WK PT

Note: BS point check:3-1, Horiz err: 0.009, Vert err: -3.506

occupy: 0cc 3,N 6059.3472,E 5085.414O,ELv O.0000,SPIKE WK PT
Backsight: Occ 3,BS Pt 1,B5 azrn 184.3635,Back circLe 0.0000
Side Shot: 3-88,Ang-Rt 83.0945,Zenith 191.3055,Stp Dst 19l.4400,SS14-5

Side shot: 3-89,Ang-Rt 88.1010,Zenith 91.2315,Stp Ost 192.2600,SB14-3
Side Shot: 3-90,Ang-Rt 94.3330,Zenith 91.3010,Stp Dst 178.9200,SB14-2
Side Shot: 3-91,Ang-Rt 101.1330,Zenit'n 90.0330,Sip Dst 206.9800,SB14-1
Side Shot: 3-92,Ang-Rt 96.3710,Zenith 89.5305,Stp Dst 2O4.4200,SB14-4
HI / HR ; Inst H 0.0000,Rod H 0.6500
Note: BS point check:3-1, Iloriz err: 0.004, Vert err: -4.362
occupy: 0cc 3,N 6059.3472,E 5085.4140,ELv O.0000,SPIKE WK PT
Backsight: 0cc: 3,BS Pt 1.BS azra 184.3635,eack circte 0.0000

side Shot: 3-93,Ang-Rt 97.3630,Zenith 90.0035,SLp Dst 187.5250,MW 15



SURVEY BY PYRAMID ENGINEERS AT NEVADA AIR GUARD FACILITY

WELL # GROUND ELEV. CASING
FT. AMSL ELEVATION

FT. AMSL

MW7 4398.26 4397.91 OLDER WELL

MW15 4403.23 4402.75 OLDER WELL

MW18 4402.93 4402.58 OLDER WELL

MW28 4404.30 4404.03 NEW WELL

MW29 4404.32 4404.05 NEW WELL

MW30 4404.72 4404.48 NEW WELL

MW32 4402.12 4401.89 NEW WELL
h , d " • - *,' -"/ .•.,- "
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"YRAM ID Eineers &Land L Su 'yv Thomas J. Gribbin, P.L.S., President
330 Crampton St, * Reno, Nevada 9502 James E. Arden, P.E., Principal

J. Ric Adler, P.E., Associate
(702) 329-2540 * FAX (702) 329-2768 Patrick E. Fritchel, P.E., Associate

Meaissa J. Lindell, AtCP, Associate
Michael J. Miller, P.L.S., Associate

July 31, 1995

File No. 95072 RECEIVED

ERM West, Inc, AUG - 7 1Q95

Attn: Robin Weesner ERM-WEST IN.
5111 North Scottsdale Road, Suite 108 PHOENIX, AZ,

Scottsdale, AZ 85230

RE: Nevada Air National Guard Monitor Well Survey

Dear Ms. Weesner:

This note is in reference to your facsimile dated July 25, 1995 reguarding a problem with
Point Number 50. I visited the site to investigate the problem and discovered SB7-6 was
incorrectly marked as Point Number 50. It should have been labeled Point Number 68. The
initial field crew noted a porblem reading labels on the asphault due to weathering. I hope
this will clarify the data. Please let me know if I can answer any other questions.

Sincerely,
PYRAMID Engineers & Land Surveyors, Inc.

Michael J. Mille'r, P.L.S.
Associate

MJM/Isc

Civil Engineering 0 Planning Land Surveying E
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APPENDIX E

CHAIN- OF- CUSTODY RECORDS
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-7olatiTLe$, Priority Pok~utanl; -(824p) 0522

S...Purge.Aromatics/Hatocarbons, GC (1010/8020) 05153 • • ..

ILead by FLame AA.(742"0) 0255B <, ".

Other

Oi L

S L udge

.•Water 1' 5"•

- - - --- = o --- U,

rj ,o I "__ __ __ _ __ __ _ __ .

44 - - - -.. .- ,,-.-., ,

Sefinqishd y atiLer:CL (Sigatre ReceiveLis y870)Signature-

Pug riaisH cab•,G ~l/0O 05 te - -_ _

Reinuhd bya(Signe angre, Org:anicse (80e1e5byL)bo 05486 S~naur)

SoiSL

400

0% 0

0 2

00 Q

I'-,2 i

0) 0

I IA

Relinquished bySaLe: (Signature) Date: ie Received by Lbrtr: (Signature)



GULF STAT'S ANALYTICAL, INC.

SAMILE PCEIFr CHECKLIST ....

CILMNT:" K1  CONTACT: 4 , ,

PROJ=C :JVAC CARRIEpR: '________

DATERECEIVE,: 1995 MAY 13 Atli:35 UNPACKED STAMP: 1995 MAY 13 PM 1:25

DATE SHIPPED: 6 /, UNPACKED BY:i~ii

NUMBER OF KITS PXLa l: GROUP iB.OJ O6<,

IT CHECKLI_
KIT ID COC CUSTO)DY TAPE COOLER TEMP I OF SAMPLE•

PPRSENT? X INTACT?

c 1/d •/
666 W5 B IB io 0

C -

B

INCONSISTENCIES

SAMPLE PARAMETER INCONSISTENCY '.*

PRESERVATIVES CHECKED YES _/" NO SEE ABOVE NOTES

(Water only)

ACTION TAKEN
PERSON CONTACTED: DATE:

RESOLUTION

GSAI EMPLOYEE DATE:

FIN03 HCL 14 2S04 *- NAOH /aS0 ''NA OT[PRE.

(Water Only) # Cont. Mtrx.

/hVOA 
/ZVOA #

Reioiaing Samples in Group

P oj~ct Manager ____T___a_ _ _._

S A. 152.06April 10. 19•5

I I ,- ..,l .--.',--- -...-.-- ,- T -, -i-



5409500224

.~2i!<5400500224 IIII II-

[;fv ;,EST !%C CLLý:'-:79TF! AN.fLVT1C;L INC.

I I: S. ~C T T A LE 9 ' STE ICI 6S1 ~rT,1Y

~CLT~L C C 7 T 4 L C

cc ~ - c2'1 c-ricc,

/1. 54095002~35
/ 5409500235I 0 003 H '

6 0s LF L-P~ -

7L C7:TTE:2-LE RE STE 1'C!-- E 1 c i-

~CCA2~L I 57

1 15-CE 12-2

16161

Ký /3 2 1.hDT S
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S ivoLati tes, TL Priorit PolluLan t (82 70) 0522 E

Purge Aromatics/Halocarbons, GC (8010/8020) 0S515
ITPH, Gasoline Range organics (8015) 054BG ý4 X 2
ILead by F~ame AA (7420) 0255B 

- -~of Containers -

other a

soi

0n 0 b
M_ __

Ow%

0

U 10

0 rJ 0 0
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GULF STATES ANALYTICAL, INC.

SAMYLE RECEIPT CHECKLIST

CLIENT: CONTACT:

PROJECT: YCARRIER: ~

DATE RECEIVED:j10C VVi11 1  03Ds'~~______

DATE SHIPPED: UNACE BY c? S

NUMBE3R OF __M___________ ROUPY1_ 5 1.B.0 .. Li

KIT CHIECELIST

KIT ID COC CUSTbDY TAPE COOLER TEMP OF SAMPLE,
PRESENT PRSN? ITCCONTAINERSSPREENT? INTACT?

C

C _ _ _

C

INCONSISECIES

SAMPLE PARAMETER INCONSISTENCY

PRESERVATIVES CHECKED YES___ NO SEE ABOVE NOTES
(Water only)

ACTION TAKEN
PERSON CONTACTED: DATE:

RESOLUTION

GSA EtMPLOYEE DATE:

HNO3 Q IHCL H2.S4 • NAOH Na2S203 [JNEAT [J OT/PRE.

(Water Only)

I!ý VOA 
o nt. #tC n.

OTHER _OTHER

Remaining Samples in Gioup

Project Manager________ ______ Total5I -A2

S A 152.06/April IU. 1995

L .



5409600202
5 4 0 li 5 0 0 a

5409500202 ~II1111

!ET Nc C*LLF S'TA7F5 ANALY11CAL lkC.

I-!N :CZTTS."AL;E RE 5TE, 1CE 631C 9CTKF.&Y

!Cr-TTSrALEl AZ z ~C N CLý?T \ 77 7 2 4C

* 111111 IIICII II

~~~~~~~~~RVSO DATECC.L T T~ ~~~ 7 I'L IC
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EAo

'U

Se Smivolatiles TCL, SOW OLM01 List CU70) 0923E 2< -

VoLatiLes, Priority PoLlutant (8240) 05.2 2 .

"Purge Aroratics/Hatocarbons, GC (8010/8020) 0515Y - < '> ,I-
TPH, GasoLine Range Organics (8015) 0548G I X ><I

Lead by FLame M (7420) 0255B - - - -

Other

uiL
I Sludge

Soil

Water 5 x x x x 5 M × ,e

I 0

000

0 0 *I

S. . .. . --' ec ieIb :(-g au e

. .. -,• a. ~ .. a.. .. ... . . , . , .',= ',,',-

I ýN

La..

C-I.4 "r n-%

Reiihdby Samrpler: (Signature) Date; Time: Received by: (Signature)

_______hl/_ 143 5v, --<L~ PC
Retinquished y: (Signature) Dates Time: Received by: (Signature) 1

ReiqihdLj(Signature) 9ae V r Reci d b& I aboratory. Signature)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ / 4• ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



GULF STATES ANALYTICAL, INC.

SAMPLE RECEIPT CHECKL/ST

CLIEN: -CONTACT: eQ~- C-5A1

PROJECT: IJ /i 14AC, ARE:KC R IR 1995 MAY 16 A11 !:- 18
DATE RECErVED: I995 '•Y 16 AU 8: S3 UNPACKED STAMP:

DATESIRPPED: •7/ 6' UNPACKED BY:_ _ _ _ _

NU E OF KISRCEVD GROUP1 I Q-BOs#

KIT CE(EQCiUST

KIT ID COC CUSTODY TAPE COOLER TEM OF SAMPLE
PRESENT CONTAINERS

PRESENT? INTACT?

C

B

C

B

INCONSISTENCIES

SAMPLE PARAMETER INCONSISTENCY

'I

PRESERVATIVES CHECKED YESZ/" NO__ SEE ABOVE NOTES
(Water only)

ACTION TAKEN
PERSON CONTACTED: DATE:

RESOLUTION

GSAI EMPLOYEE DATE:

Liiý HN0 3 I.5HCL mmml H2S0,4 ý.in NAOH Uin Na2S2O3 IJNEAT ur. 1 OT/PRE.
AT' (Water O01y) #Cont.

/OVOA •_VOA,
/_OTHER 4  _OTHER

Rcmzaining Samples in Group

Project Manager \/ Tol _ _

S A. 152.OWlApril 10. 1995



54094.34796

r Qf W(,e-srn a' (C2-%C-`3 Cý-- LIF rLLA 'p71. 3-EC-~4 44

S 1"A C CLLF STATES AhLYTIC.AL IIC 4

>fll ~SCCTT'-ýzrALF Fr sTc Icz ] CK.O

1C 7T aL F 2 C i-C[.LLN 7__ 7N .7 c

* - Q.~~~c~~c~Erl/~ ~mi~

REIINDTxS
115~~~1 0-4]12- ___

HousionRxV'SIIN DAT 4Dal

_____ G~ LCUSTOD Y SEAL sea!r by

S 5450 No tthw, W C entr al Dr. , S me 11 Da ef im -I i/

~ Ho'on.TX ý7092. (713) 690-4444

----------------------- r,-



00

I Vo'Latites TCL, Soli'ds OLM01 List (8240O) 1178A ?K'k X X × • • k • • '
TPH, Gasoli~ne Range organics SW (8015)O0538G I X\ ,• ' • :• • , X 1'_• :

'• ~~Other
Oi L

I ><j

0 t- - j

I 1i0 Z

2C Q

Ot. .... r j, __ ,_
UU

'0 04 r

Relinquished byS: per (Signature) lt: Tm :Reeived by:'- roor:(Signature)

I 
- 0.

7T0 -f w,



.(4 .- " ] - - - - - -- T

Semivolatite$ TCL,Soij OLM01 List (8270) 1201E >< -I -4-
Volatites TCL, SoLids OLM01 List (8240) 1178A . -

TPH Gasoline Range Organics, SW (8015n 0538G x x "< i i

Other

Oi L

-J I -g

oSoi

W.Iater , I 1'

0 r

0 0.

- ici=,.I- •

0 0 , . VIJ ,

414

•.• i= ., _ ' >- / .

Retinquishe Date. Time: Received by L/rtr: (Signature)

714 C4 0'"

_ _ _ _7/q3 j ~ _ _ _ _ _ _ _ _ _ _ _ _

Reinushd y (inaur)te Tm: e~iedb: Sintue

Reiqihedb:(intr)Dt:Tm:Rcie yLrtr:(int~ 2



VoLatites, Priority Pollutant (8240) 0522-

Purge Aroffatics/Haiocarbons, GC (8010/8020) 05 5 7;;-Z
TPH, Gasoline Range Organics (8015) 054BG 4
Lead by Flame AA (7420) 02558

1 # of Containers

SoiL t j

IC- >
Wate lu !4t 4 \ w

tn p

U% 0

u 0

0 0 U

CA . U 0. 0.

11.4

U

H M
Em ~ 43

P4 >, t

46 I 23 0 ~

Relinquished by SaapLer: (Signature) Date: Time: Received by: (Signature)

Aetinqisý4 by (Signature) DatL: Time: Received by: (Signature) 1 ý

('12 ~, /U(J) 5-e6 S Cc YO _ __ _ __ _ _ _ _

Relinquished by: (Signature) fDate: Time: Received by Laboratory: (Signature?,...

_________________________________/'4 /i&~,)/~/~(L



GULF STATES ANALYTICAL, INC.
.' SAMPLE RECEITr CHECKLIST

CLIENT: EI-Y~* ~CONTACT: Ir ýAC

DATE PECEIV't~9i lULLL R IA¶ -9: 99 UNPACKED SV$dýAY 18 tIJI DO 0 0

DATE SHIPPED:-L / i UNPACKED i/

NUMBER OF KITS RECEIVD: 9GROUP# /633/ Z B.O.# 0 O

KiT m DO CUSMtDY TAPE COOLER TEMP I OF SAMIPLE
PRESNT PESENI INACICONTADIM

C

B

C

BUIJ _ OTE

SAMPLE PARAMElER LC0NSLSTCY

PRESERVATIVES CHECKED YES___ NoA SEE ABOVE NOTES____

(W ater only) 
A M N T K NI

PERSON CONTACT F!: ý`(k.. -,~vA~O DATE:-C ~-L iN,

RESO LUTiON_ LAQýO-~~ L ~ i$~~~.A

GSAJ EMPLOYEE DATE:_____
F- 76 = -6 7. n-i.

ummi HN03 QJHCL L1H2S04 ýJNAOH i Na2S203 IJ NEAT LJOTIPRE.

(Water Only) #-ot tx

'VOA '/VOA #ot tx
-OTHER -OTHERjp(A

Remaining Samples in Group _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Project Manager_______________ Vol'q ____

S A 52 06April 10. 1995



EAGLE~~Pýct4EIR Specially Cleaned
ENVIRONMENTAL SCIENCE Sapl Containe

SampleOG ContainerE[to P SpeciallyClae
& ENN~GY~.P. Lot 4: ENV1iCONM~wA SCIENCE Sample Container2% TW4 I k'D4LV YOM, OK 74364 

EHL41DPT1_______________________ 331745 J-TUNNELBLV f~ivt E 'a4 GtaTEHI-3(,11 DEPT ENVIRON SCEC
-SCIENCE Mp Container)AI E. TIME : COLLE~CTED 

EON DVT13y: / DATE:- ToAE 6/ 4UNNE Af Lot
SA , I ~CI-JJCrED18 2

SAMPLE TYPE: SITE, ____________PATE:________

TESTS R~EQUIRED: P R 7S Aý -1-kTIE FT. o C0"O 0tt,er

f- PESEE'VATIVE SAIMILE -----------

E LESpecially Cleaned t



5409500180 j Ilfl

r?.:7 75ET INC CLLc 4747ES A~-'Y ; -INC.

8 C -~LT'2'.T~ 7 7 4C

6166C512-2

IREVISIC4DUATE 4'94

5409500191 
9540950919~1

, CST TIkC G.F ~ J~VIL

NCTS L TXTSý L F1.C C.-I ( 31C ' CT 1

51 REVISION DATE 4194

CILO



GOO IM13

~~.7-
1 -1: 1

V- a e

VltesTCL, Sotids OLM01 List (&240) XI78 -4

- TPH, Gasotine Range organics, SW (8015) 0538G --

# of Contlainers__

other
oil
Sluge -_

nJ-4 U =

Xn NO

0

S 4)

4r0 I. 0

C I *

wI

x - Cd In-

-eiquse by S F~:,,i e Dae T - me -eeie by (Sgntue-

Date: Time: Received by: (Signature)

ReLinquished by: (Signature) 0ae ie eevdb:(intr)'

.. 44

Re iniquiqi by: (Signature) D/te/. Time: Recfi~ved by (Signature)e

Il



Semvotatites TCL, S0OWLMOI List (0270) 0923E

Pug rmtc/aoabnGC (8010/8020) 05 X >-

N of Containers

Other

oil

Sludge __

Water

0 0

.C2.

* 0 U

C, 9 0

-C-

1 LO

4-ý 33
U- 4 c< - - -

Relinquibhed by : (Signature) Date: Time: Received by: (Signature) W4

Relinquished by: (Signature) Date: Time: ReýAived by Iaboratory: (Signature)A

____ ____ ____ ___ ___ 1~ 9 c~ 2~9 D&1 It
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Voa ie TCSld --ILs (20 18

0 i L

W f~natners

C) -

In 0

0'. 0

IOU
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.. .-0 .. .



. : . : -

I-

SemivoLatite$ TCL,SoiL OLMO1 List (8270) 1201F. X"• •
Vo0ltittes TCL, Solids OLNOi List (8240) 1178A • .••

TPH, Gasotline Range Organics, Sw (8015),,0538
#of Containers''I •r/''

SOther \ .I
S oil -"

x 0

o •'-- o - -- -

z "4

R~Lnuse d I• Siga tuere Date; Time: Received by; (Signature)0

/ah Riie eceived by:Lbrtr (Signature) $

Relinquished b:(Signature) Dt: Tm: RcAvdb aoao Sgaue 0

bi-.



GULF STATES ANALYTICAL, INC.

SAMPLE RECEIPT CHECKLIST -• .

CLIENT: YNY)14 p1.CONTACT:__________PROJECT - //- .\!(H. C5 ._ {CAR X.
, "A 23 2:5

BEcVEO 5 MAY 23 Ili 8: 48 PAc STAMP-

DATE SHIfPPED: UNPACKED BY:

NUMBER, OF IX RECEIVED. r14_ GROUP# LB.OJ 0

EIT CHEZCKLT__

KIT ID CC CUSTODY TAPE COOLER EMP I OF SAMPLEPRESENT CONTAINERS

PRESENT? INTACT?
Ci

:7B 1_ _ 3_ _ 19____ q- __ _ _•___ _____, .__ _ .

C ___:I

INCONSISTENCIES

SAMPLE PARAMETER INCONSISTENCY

I'

PRESERVATIVES CHECKED YES NO SEE ABOVE NOTES
(Water only)
PERSON CONTACTED. . 1 ,- DATE:TAEN

RESOLUTION~6S)v4~o{a~ &.-o ~W ~i

GSAT. EMPLOnYEE DATE:

HNO3 U HCL H2SO4 NAOH 9 Na2S203 -NEAT OT/PRE.

'?•VOA 
VWaOe OnlyC) cont. M trx.

OTHER -OTHER 0

Remaining Samples in Group__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Project Manager_ \-T_______

S.A. 152.O6/ApriU 10. 1995



-*A' hS ANALYTICAL, INC. CUS ODY SEAL
545/. Northwest Cen, Dr., Ste. 110 A / .L "-. -------

(713) 69 T'.4444 Date, TimeL". 1 u Ie L ,-

'I r•s I o• .
Name/Con any-"• .L_ "

54 ~dws ~rlD .. St,. 110

U .

- g _,. lc- - ..

GU LF STATES ANALY'TICL, INC . u O DY SEA L .

5450 a N urth wt Ce t D a.. Ste. 110 at!. .~~ Houston, TX 77092, (7,13) 6W-"4~ 1ae Name/oan

II
Name/. .pa



5409500154 I ~~1sr0 r ii
sC.2-ssC-q35o LIFA AELKLPF

.FP ;4C!S'T IthC ULF 1PTE! ;NLV71CAL INC.

ý-11 N, SCCTTsrtLE Fr STE 'AC 611 PUTH#AAY

fCCTTSD.'LE AZ l Ch . .7

El

REVISION OAME 414

- - 5409500143

5409500143 1.1011w 0 1 1 i
EPF kEST INC CLLF STP1ES AKALY1TlCPL 1KC.

4.7M1 N' SCCTTSEALE ~R STE IC4 611C RCTI-kAY

ýCCTTSLALE A2Z 5 25 C .1 C .rx 7 7 C ~4 C

VV

03

REVISION DATE 41W4

- F160.



al

SemsivoLatites TCL,SaiL OLM01 List (8270) 1201E-
VolatiLes TCL, Solids OLM01 List (8240) 117A >< :1-0 X~-
TPH,_Gasoline Range Organics, SW (8015) 0538G F4 I0 of Containers

Other -

Oil.

' S SLudge _

* soil --

Water

o ~C4

o ez

MD 40 D t.

U. G'. 0

LLL

U '0 ý

*(i N)I vrz.ý
a- jz- k

0ý

T*-
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GULF SrATES ANALYTICAL, INC. -

SAMPLE RECEIPT CHECKLIST

CLIENTr: 12.4] iof 3  CONTACT:
PROJECT: _________ CARRIER: -• • •995, HAY 24 tH' 9. ---
DATE UNPACKED Sff"'.,Y 9 4 P11 n: 02

DATE SHPED: _/23//< UNPACKED BY:

NUBR PKITS RECEIVED:_________ GRUP .0.#_____

Err CHECKULST
Kr; ID, COC CUSTbDY TAPE COOLER TEMP I OF SAMPLE

PRESENT CONTAhaW
PRESENT? IN4TACT?

C

B

C

B
C , COOLw..R B=;30 ES

INCONSISTENCIES

SAMPLE PARAMER INCONSISTENCY

PRESERVATIVES CHECKED YES 7 NO SEE ABOVE NOTES
(Water only)

ACTION TAKEN
PERSON CONTACTED: DATE:

RESOLUTION

GSAI EMPLO'Yr;E DATE:-

]HNO3 HCL U H2S04 NAOH [ANa2S203 Q NEAT OT/PRE.
(Water Only) (# Cont. Mtrx.

~OTHER ERTHE

Remaining Samples in Group___________ ____________

Project Manager Total=Z._____

S.A. 152.0,6Apil I0. 1995
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C CL F £Ti- ý I ~L"Y-L 1 C.
StreetA~deu Exaitlreut Address(e C "in tf i, IoPO o.Box OmDv~s

N11 S C . Tý Z L r- IC(1 E. T F-- I. C
lcity tt ZIP Required city - , . - Sý IRev.wred

A L P C L -

YOI NEM . y B/ WP ZREMEECE INCMIN(optlw~aI) (FbiV 24 chouayat will sppur onfio IFHOL.DATEEDEXLOOTIOM PuiltrfEODIAdre Ileri

I_________________ - - Sate ZlPRequired

AYMENT i i~M2F ke.WW*'E.AW.No't dA.~~~AO.Q .4. ceaavCt

SEVCSDYVRAD PCA D oV&O~A( EmpNo. .. atc. - jFeae-a Exptemse

itwhw ar Or..n'y on box ow '.sc s e required)

OTHERAIM U PCKGN DEL (ViPWEEKDA1Y 51Sreet Addrous

isU FEDIX LtTTEA 56 WELTTR a 'dmy Se -v-r

12 -EFEDEX pAK - 52 F EDEX PAK' It HOLD AT FEDEX LOCATION SAYURDAY City lar~ Zip_____

[ED rriX.. 53 ril FEDEX BX3 0 DELIVER SATURDAY Tcl-

14 [:2 Uý 54 E] FEDEX TUBE 9f AURA f.~PICK .UEP ' '". Received BY:

R ye.a H&~-- - - - - - - S ~ rI~ DatelTimar Received e EmpiE 3 REV AE .9

460[ GOVT D lEANG3EROUS GOODS ~-E,--e " I YWE

Fl EONOM LETTER -I~.

6OV DR C FORiA& E6D
PfD1t41] Q-PACKTAGE WOE Gý $.~ M'... L Yvl H160

Ser P c. __M.)_"_____-___W__

MIGHT-,ear~a FRECM * 1--- - -----
~~~~~~~ -0 rI-A - *. - -e 5 .o

Do- ~r 0 - .:D" * -W 120 2J'' ~ -1-.' ca ___ Signtr:

0Wj8- ~ 1106 9(9 f i UA tZ6W X1 .. '01Isno

-l '7I '4-.cla) s 4 N0p

e ;EAL
- Mpany

GULF STATES ANALYTICAL, INC. C JSfO DY SEAL
5450 Northrest Centr~I Dr.,' Ste. I 10

- ~ Houtton, TX 73092, (313) 6904444 Date/Ti n-,eL 4

N ame!Co m pan y
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_______________________ - N1
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T~ Gaslin Rang Orai SW (815 058

Water
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¶01 e
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GULF SrATES ANALYT'ICAL, INC.

SAMPLE RECEIPT CHECKLIST

cL-ENT:____.. ___.-__,__- CONTACT: Ro/-,j , ,

PRWC-r 'R- i ,,'i4,'r CARRIER: ?W_ _ -

DATE&RCEIcvD:J. 199S MAY 20 UP _AC STAMP: 1995 HAY 20 AN Ii: 15

DATE SEIPED:P"/'-. UMPACED BY:____________

NUAMB OF KITS RECEIVED:_ __ GROUP _B.OJ_.----1_|

KIT CE/CKLI
KIT ID COC CUSTODY TAM COOLER T I OF SAMPLE

PRESENT PR INTAC CONTAUMES

AJz7 Y5___ __ __ _

C

B

C

B

[-COOLF-R 5- BoTr--s
INCONSISTENCIES

s PARAMEE INCONSISTENCY

II

PRESERVATIVES CHECKED YES NO SEE ABOVE NOTES
(Water only)

ACTION TAKEN
PERSON CONTACTED: DATE:

RESOLUTION

GSAI EMPLOYEE DATE:

HNO3 U HCL [mH2S04 NAOH [INa2S203 U NEAT [&OT/PRE.

(Water Only) #Cont. ,

_VOA 
ZVOA #

Z OTHER -OTHER

Re-ilning Samples ia Group <gr q ~ Az<r/'?<

Project Manager V 'Total ,,

S.A. 152.0&Aprtl 10, 1995
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PAV4"0 CATI 4MH

. GULF STATES AALTCAL N....NC.

545o Northwest CciarI r. Sc.11
• '' -Houston. TX 77092, (713) 690 .... ,.

rName/ComppanY OW---. -

,-,- GULF STATES ANALYTICAL. INC. CUSTODe . S
5450 Northwest Centr2I Dr.. Ste. 1101 Datei Tim ei i
Hou.1ton, TX 77092. (7'3) 690.4444 Dt

Iatmf 3/opn

•+-..... .. ... • m+.
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Relinquished by Samrpler: (Signature) Date: Time: Re-.eived by: (Signature)

____ ____ __ '

keLinqr~ished.'by: (Signature) oate'. Time: Received by: (Signature)

f ~dby ntue)Date: Time: Rec ve1 !y. Laboratory: (Signatlure)



Z GULF STATES ANALYrICAIL4 INC.
SABPLE RECE1IPT CHIECKLIST

C31E rirn CONTACT: Rcb)&,r)
PROn=.CT: VtqJJ~ M(/A1 CARR ______________0

41995 HAY 26 AM 9: 06 1775 MT 26 A-1 v: T3L -
DATE RECEIVD____________ UNPACKED STAP:_________

DATE SHIPPED: T5/PCXED A;(($YL5
N U M ER F ITS R E EI V D: ___ __ ___ __ G R O U P# . • . L B O 2- 1

13r cflEcKrs _ _

KIT D COC CUSMt)Y TAPE COOLER Tme I OF SAMPLE
PRLw PSESNNT INTAC17CT?14

C

B )

INCONSISTF2WCEES _____________

SAMPLE PARAMETR INCONSISTENCY

Or-zC- r 4qr Qk"r-Ie0

PRESERVATIVES CHECKED YES' NO___ SEE ABOVE NOTES___
(water only)

PERSON CONTACTED: AMNTKNDATE:__________

RESOLUTION

GSA! EMPLOYEEB DATE:_____

H{N03 HCL RZS04 IDNAOI{ U1o Na2S2O3Y 1 NEAT OTIPRE.

(Water Only)VO#Cot

'VOAVO
_OýETHER -OTHER u

Remaining Samnples in Grout) 4ex4- /6W1~4Z

Project Manager__________ Tota&5-0

S.A. 152.061A4pn 10. 1995
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GULF STATES ANALYTICAL, INC.

ADDITIONAL

I SAMPLE PARAMETER INCONSISTENCY
K ~4T~ INCONSISTENCIES •

sA P M INLONS-STENCY

SAMPLE PARAMETER INCONSISTENCY

SAMPLE PARAMETER INCONSISTENCY

SAMPLE PARAMETER INCONSISTENCY

[[ i _ -___

Validated By _ _ _ _ _ _ _ Project Manager j• • 4M
10/92 S.A. 152.05



Semivolatiles TCL, SOW OLKOl Ls ~ 79~

Votatites, Priority Pollutant (824cl; 22

iTPI4, Gaso~int Range Organics (8015) 0548&'i .
Lead by Flame ALA (742O)025B

Other _ _

o ,il

r- o -
in c

o 0

14 I-b-

- 0.IL 0L . Ix

L344

I* N Mai - ý-Li

Reiqusedb:(Sgatr) ae Time: Recived by:(Sgaue

Relinquished by- (Signature) Date: Time. Received by: LSignature: (Sgaue

_ _ _ __ ~ - ~ ~ ~ 7 ~ r a t r~ 7 n a t u e ) _



- -. --:1 ZZi
.-...- , -, - - a,:

..= SeniivoLatlles TCL, SOW OLMOl List (8270) 0923E- - - - - - - - - - - - -

SVoL tiLes, Priority Pollutant (8240) 0522
Purge Aroat i cs/HaLo*carbons, GC (8010/8020) 05151-
TPH, Gasoline Rang* organics (8015) 0548G - - - --4
Lead byFw A(7420) 0255B

,- *:..-...-.-.i

0 of Containers

lu

Other

.~ SLudgeU

Water_
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In 0 Q
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%00CL U. 1L. a

4J/

ReL Ished by Sa Lep (Signature) Date: Time: Received by: (Signature)

"Renquished by: (signature) Date: TVitMe: Received by: (Signature) 0

ReLinquished by: (Signature) Date: Time: Re iv d 5



cum~.m GULF SlATES ANALYkTICAL, INC. -

____________0 CONTACT: Pcb2 i/)~Lu ,~

L. PROR=Y~ V ~ k2= FS 11d V A& R ____

D 6ERCEVD 1995 hiAY 27 All 11: 19 uNPAEDI~ii4 27 AMl 11: 39
L DATE SHIPPED: UNPACEDB.ý ,IAA-

KIT CBECEKUSr

KIT! ID, CDC CUSTODY TAPE COOLER'lTEM OF SAMWLE

PRSET PRESBNt2 INTACT?

B

m UYL&K - BYU& AS
RiCONSISIV24IES

SAMPLE PARAMdETER ICNM3C

ILP 12 )1 PH el1,04LýGd ~ (/)Ik(

PRESERVATIVES CHECKED YES I NO___ SEE ABOVE NOTES____
(Waler only)AMNTIE

PERSON CONTACTED: UPIV S. DATE:_________

RESOLUTIONS8ýT-- 87r--,3
~- 5-2- T&

GSA! EMPLOYEE DAE:.

L~HN03 H' L L...1H254 LuNAOH Na2S203 NEAT OT/PRE.

(Water Ony) -_____

-.. V A# Cont. tx

_O0THER -OTHER

Remiining Samples in Group__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Project Manager_____________________-

S.A. 252.0&4~riJ to. 1995
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..........
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"" Ss D t"i

IName/Company ,'O•'anT•" I _

5450 I Se.; bo n by

GULF STATES .*,AL'tTI( . INC. CUSODY SEA

Hourtor, r 77092m (713) 6A-44pa4 eimc .L

Name/Company-L)J"- 
___
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I_ _ _ _ _ _ N4_

Semi-otatiles TCLSo I OLMOI List (8270) 1201E < - - AY
VoLatiLe' TCL, SoLids OLMO0 List (b240) 117•A 2

TPH, GasoLine Range organics SW (8015) 0~538G - V -7
0 of Containers - ' - -

Other -,4<

OiL
S Sludge j-. - - - - - - -

j • •• Si.. ".

Water

0 0

00O ---- A--•---- =

Q~O% Cj
mI -

C--

U 0

4J O4

ReyiSquiser (Signature) Date: Time; Received by: (Signature)

Re Li1nqu iAi b:!inature) Date: Time: iReceiyed by Laboratory: (signature) 1L



GULF STATES ANALYT'ICAL, INC.

SANMXLE RECEIT CHXECIST

WENT: )<RA') ~CONTACT: 2  L iW ye-

"R 1995 HAY 26 AM 9 06 i99 fiAt 26 AM 3g -
DATB UCEIV:_: UNPACKED STAMP:__

DA, ,,.IPPED: 5/ W ý , ..)C i

UM OF KITS RECEIVED*: GROUPI 0 &-7

_ _ _ _ _ _ _ _u C EMCE uSr _ _ _ _ _ _ _ / .3 , -- ý

KIT ID CoC CUSTODY TAPE COOLE TMAP I OF SAMPLA
PRESENT PRESENT? Mrr~ CONTA R

c *D IL

C
[B

INCONSISTENCI-ES

SAMPLE PARAME•ER INCONSISTENCY

n ___ __ __ Lrz -ý V c~~-Q~t.

- 4 b. r cýr• r

NkjŽCSr rWqZ 3cflv L4 QkI-

PRESERVAT1VES CHECKED YES - NO SEE ABOVE NOTES
(Water o•ly)

ACTION TAKEN
PERSON CON7ACT•D: DATE:

RESOLUTION

GSAI EMPLOYEE DATE:

HN03 HCL HZS04 NAOH 1~Na2S2O3~ NEAT OTIPRE.

.. o # Cont. Mtrx.
;-•" ~VOA v_0A

--_OTHER OTHER /1

Rcmaining Sam~ples in Group Sora

Project Manager L j^-k 1Tt-L, Total59_.

S.A. 152.O-6APr¢i 10, 1995
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L ~'3111 N SCOTTSflALE PC SIE 1Ct !CPEIIA
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GULFTATSANT!C L J N~'. ~ U ~ C ~ y E A LSeal broken by
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GULF STATES ANALYTICAL, INC.

ADDITIONAL

SAMPLE PARAMETER INCONSISTENCY

SAMPE TA. RECEI IN cONSIST- -p4 nC;4Ae fh

SAMPLE PARAMETER INCONSISTENCY

SAMPLE PARA11ETER INCONSISTENCY

SAMPLE PARAMETER INCONSISTENCY -

Validated By Project Manager L k iw. •
10/92 S.A. 152.05



SSemivotatites TCL, SOU 01L1401 List (8270) 0923E
-J Vatatites, Priority Poltutant (8240) 0522 --- 77 ~ ( >(

.2 Purge Aroimatlcs/HaLocarbons, GC (8010/8020) 05 15 >4 >(' < -,< >< ;,e__
TPH, Gasoline Range Organics (8015) 05480

ILead by Flame AA (7420) 02558 -

- - - 9~~~~~ of Containers ir . A r .I i A

Other - - - - - - - - - -

SLudge_

vsSOIL

x 0 0*

454

I --

0

R nqushedýy by 1 (Signature) Date: Time: Received by: (Signature) WA

Retinquished by: (Signature) Dat Time: Re I ed hy Laboratoryr i~gnature)

L



GUJLF SI'AW~ ANALMnCAL, INC.

- I ~SAmhmREC1E[PT CBECWlIS

CL1EN1~k. ~~~V)YcONTACfl____________

*DAME REBVBD 195 JUL 14I AN 8: q 7 _______9 J.1-1 Fl9:i

DAM BMW. 7 - I I-2- UNPAC
NEDAMD OF M~S MEED IR I___________

KIM 3Dc COCaJs!DY TmP WOOI~e lPSAMPL
PRESW Psm F~ CONTAM

C

C

SAIPU' PARAMETR !CNS9C

PRESERVATIVES CHECKED YESL NO___ SEE ABOVE NOTES_____
(Water only)

ACTION TAKEN
PEQRSON CONTACTW: DATE:- ________

RESOLUION

GSA! EMPLOYEE DATh-_____

UHN03 HCL H2S04 NAOH N&M023 UN1EAT OT/PRE.

(Water Only) # ot Mtrxc.
1?__VOA VOA.A

OTHER -OTHER

Rcc mu Swmples in Group_______________

Project Mnac_________________ Tota1ljZ -

S.A. 5SZ.O6IApriI 10. IM~



01892Zi4002

''n-~0189274002 If~u i2 ir
l';37-7009-9 7,//9r I

~.4V42 ~ 713-690-4444 S''i E

CULF SuiiTES ANALYTICAL IN~C A-AI42-~n7 ,drYflcer /ivVc.

b c- )S Ifj, TX 7 7 0 40

iN

2 l _8



-.302~0000-------

____________ -- -i -- -

SeulvoLtatlls TCL, SOW 0L1401 List (8270) 0923E

VoatiL.,, Priority PolLutant (5240) 0522 . --- )< >< >
[N'rge Aromatlcs/Hatocarbons, GC (8010/8020) 0515 - -:

TPH, Gasoline Range organics (8015) 0548G
Lead by Ftam AA (7420) 02550 -

# of Containers

-. Other- - _- - - - S

0',_ __ - - - - - - - - -

soil

In C

0 0

00

"0 0

Cq I.

C1 2M

44

Refinquishied by: (Signature) Date: Time: Received by.* (Signature)

Ceinquished by: (signature) Oat '-ime: Re fved h Labo at ry Signhture))

WW0



S ~ ~ \f) ~CONTACT:I1 S VAo
PROJBCDýCAR-_ý____ ___

DAIEUCEMM: 1995 JUL 14 A- Q-7- I'NP95 JI LI iuPM2 R

flA1 WPP: 1 - ý UNPAC ME BY .
* UN3BR IRC~OpmSil1V:_______ 9 R 2BO?

WrrID CoeS11iDý Y T COOL~nw 0M #OF SMau
r R ER sm l PJ INUAC? CONTAUS

C0

B

C!

XN0OxSISIWCES
SAMPULE PAPUA1MSM UWCONSISTENCY

PRESERVATIVES CHECKED YES NO___ SE B&OVE NOTE____
(Wazer only)

ACTION TAKM
PERSON CONTACTED: _____________DATE:

RESOLUTION _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

GSA EMPLOYEE_____LATE:_______
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APPENDIX F

Copies of the original laboratory data and ERM's data validation reports are available for
public examination at three storage repositories. The repository location, address, and
appropriate contact persons are listed below:

Contact Person,
Repository Location Address Phone Number, and

Facsimile Number

Nevada Air National Guard 1776 National Guard Way Major John Peck
Base, Reno, Nevada Reno, Nevada 89502-4494 Phone: 702-788-4503

Facsimile: 702-788-4797
Nevada Department of Capitol Complex Mr. Arthur G. Gravenstein
Conservation and National Carson City, Nevada 89710 Phone: 702-687-4670
Resources, Division of (Extension 3032)
Environmental Protection Facsimile: 702-885-0868
Air National Guard Building R-47 Mr. Michael Frey
/CEVR/HQ 3500 Fetchet Avenue Phone: 301-836-8903

Andrews Air Force Base, Facsimile: 301-836-8121
Maryland 20762
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FINAL

TABLE G-1

Investigation Derived Waste Recommendations - Soil Matrix
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Well/Boring Soil Analysis Maximum TPH Maximum PID R

Location Performed? Concentration, Recommendation Commentsm g/kg R e d ng1 p

SB7T-1 No NA 522 Lockwood Landfill Encountered free product during drilling
S37T-2 No NA 283 Lockwood Landfill Encountered free product during drilling
S137T-3 No NA 2135 Lockwood Landfill Encountered free product during drilling

SB7T.4 No NA 763 Lockwood Landfill Encountered free product during drilling

In the vicinity of boreholes with no TPH
MW28 No NA 0.0 Disposal on Base detections (S134-2, S134-3, SB4-4)

in the vicinity of boreholes with no TPH
MW29 No NA 0.1 Disposal on Base detections (SB4-2 3 SB4, S134-4)
MW30 No NA 0.0 Disposal on Base TPH detection in S135-2

No TPH detection in 5137-4 (closest borehole to
MW31 No NA 0.0 Disposal on Base MW31)

MW32 No NA 0.0 Disposal on Base Upgradient of Site 5
SB4-1 Yes ND Disposal on Base
SB4-2 Yes ND Disposal on Base

SB4-3 Yes 3.42 Disposal on Base
SB4.4 YL. ND Disposal on Base

5B4-5 Yes 1400 Lockwood Landfill
SB4-6 Y, - 192 Lockwood Landfill

SB4-7 Yes ND Disposal on Base
SB5-1 Yes ND Disposal on Base

SB5-2 Yes 288 Lockwood Landfill
S135-3 Yes ND Disposal on Base
S15-4 Yes ND Disposal on Base

5137-1 Yes 1000 Lockwood Landfill
S137-2 Yes 560 Lockwood Landfill
SB7-3 Yes 222 Lockwood Landfill
SB7-4 Yes ND Disposal on Base
5B7-5 Yes 1010 Lockwood Landfill Encountered free product during drilling
SB7-6 Yes 4.31 Disposal on Base
SB7-7 Yes 5520 Lockwood Landfill
SB7-8 Yes 40.8 Disposal on Base

SB7-9 Yes 3.58 Disposal on Base
SB37-10 Yes 170 Lockwood Landfill

S137-11 Yes 908 Lockwood Landfill
S137-12 Yes ND Disposal on Base

51314-1 Yes ND Disposal on Base

SB14-2 Yes ND Disposal on Base
SB14-3 Yes 2500 Lockwood Landfill

5B134-4 Yes ND Disposal on Base
SB14-5 Yes ND Disposal on Base

PID Photoionization Detector

TPH = Total Petroleum Hydrocarbons
mg/kg - milligrams per kilogram
ppm parts per million



FINAL

TABLE G-2
Investigation Derived Waste Recommendations - Water Matrix

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Well Location Waste Type Recomatendation Corments

Development
Water and

MW28 Purge Water Discharge to Sanitary Sewer
Water and

MW29 PureWater Discharge to Sanitary Sewer
Development

Water and
MW30 Purge Water Discharge to Sanitary Sewer

Development
Water and

MW31 Purge Water Discharge to Sanitary Sewer

Water and
MW32 Purge Water Discharge to Sanitary Sewer

MW03 Purge Water Discharge to Sanitary Sewer

MW04 Purge Water Discharge to Sanitary Sewer

Trichloroethylene and benzene concentrations
MW05 Purge Water Romic Chemical CompanZ* exceed MCLs

MW17 Purge Water Romic Chemical Company Benzene concentraitons exceed MCLs

MW10 Purge Water Discharge to Sanitary Sewer

MWO6 Purge Water Romic Chemical Company Benzene concentrations exceed MCLs

Benzene and bis(2-ethylhexl)phthalate
MW07 Purge Water Romic Chemical Company concentrations exceed MCLs

Benzene and bis(2-ethylhexl)phthalate
MW25 Purge Water Romic Chemical Company concentrations exceed MCLs

MW31 Purge Water Discharge to Sanitary Sewer

MW23 Purge Water Discharge to Sanitary Sewer

MW24 Purge Water Discharge to Sanitary Sewer

MW15 Purge Water Discharge to Sanitary Sewer

MWflR Purge Water Discharge to Sanitary Sewer

Benzene, bis(2-ethylhexl)phthalate, and
T-4 Purge Water Romic Chemical Company toluene concentrations exceed MCLs

Off-site transport and treatment. Recommend bulk shipment option- Romic can transfer rontents of existing drums into
one tank for transport.

MCL ---- maximum contaminant levels


